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ABSTRACT

This research concerns the faunal remains from two sites on the
former Danish island of St. John, now part of the United States Virgin
Islands. The first site, Cinnamon Bay, a small-scale cotton plantation that
was later incorporated into a larger sugar plantation, was occupied from 1718
to 1917. The East End, a provisioning estate and later free African
community, was occupied from 1725 to 1950. Cinnamon Bay and the East
End are significant to historic zooarchaeological research in the Caribbean
for two reasons. First, the assemblages represent subsistence choices and
procurement in two contrasting occupation types in the 18th and 19th
centuries. Second, the assemblages were formed primarily during a period
dominated by the social and political reality of enslaved labor used for the
production of plantation cash crops. Materials for this dissertation were
excavated during the summers of 1997, 2000, and 2001.
Fish resources dominate the assemblages, especially those from reef
habitats. Resource utilization at Cinnamon Bay focuses on fish until
emancipation that was later followed by an increased use of domestic
mammals and molluscs. A comparison of the Cinnamon Bay and East End
faunas to several other archaeological sites reveals that the Virgin Island sites
differ because of the high reliance on marine resources and the presence of

Vll

imported North Atlantic fish at Cinnamon Bay. An assessment of fishing
strategies and fish size reconstruction reveals that the majority of fish utilized
at Cinnamon Bay were likely captured in traps.
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CHAPTER I
INTRODUCTION AND OBJECTIVES

INTRODUCTION

Archaeological research in the historic period of the Caribbean, as
well as the southern United States, has provided valuable information
regarding lifeways of enslaved peoples. These studies have focused on the
material culture, issues of space, and the role of the environment and
technology, as a means to understand much larger issues of the African
Diaspora (see Singleton and Bograd 1995 for an extensive bibliography on
the archaeology of the African Diaspora.) However, information regarding
subsistence practices and patterns during the historic period of the Caribbean
is relatively sparse (Bowen and Jarvis 1994; Klippel 2001; Klippel and
Schroedl 1999; Reitz 1986a, 1986b, 1990, 1998; Weinand and Reitz 1994).
In the case of the Danish, now United States Virgin Islands, most
archaeological projects are undertaken due to legislative requirements. The
majority of the archaeological work in the Virgin Islands National Park,
located on St. John, falls under this category (Ausherman, ed. 1982; Edwards
1993; Hatch 1972; Magana et al. 1989; Righter 1994). Cinnamon Bay and
the East End excavations are exceptions to this. It is hoped that the faunal
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remains reported here will constitute a significant contribution to subsistence
studies in the Caribbean and to historic archaeological studies in general.
Contexts from Cinnamon Bay are divided into four periods: pre-1734,
1734-1775, 1775-1819, and post-1819. Each of these periods is documented
in four loci excavated at the site: Locus 1, the warehouse; Locus 2, structure
2; Locus 3, structure 3; and Locus 4, a rock feature. Preservation of materials
from these contexts is quite good, with all major classes of animals
represented. The contexts from the East End are divided into three main
occupational locales and their subsequent occupation periods. The
occupational locales are Windy Hill (E28}, Rebecca's Fancy (E02), and
Pleasant Lookout (E22). Windy Hill is divided into pre-1810 and post-1810
contexts. Rebecca's Fancy is a single component site dating to 1870 and
later, while Pleasant Lookout consists of a pre-1810, 1810-1870, and a post1870 occupation. It is believed that because of the excellent preservation,
secure contexts, and extensive documentary sources, the zooarchaeological
analysis of Cinnamon Bay and the East End will provide useful insights into
historic period subsistence for free and enslaved peoples.
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OBJECTIVES

The primary goal of this dissertation is to identify subsistence
practices and preferences through time in the historic Danish Caribbean
islands. The first step in this endeavor is to identify the fauna! remains from
Cinnamon Bay and the East End sites and determine which resources were
preferred in each occupation period for each site. Each time period will be
discussed in regard to composition by class, potential changes exhibited in
habitat exploitation, and bone modifications.
Second, an attempt is made to identify subsistence patterns for each
site. It is expected that distinct patterns occur because the nature of the sites'
occupants: enslaved versus free individuals. Specifically, data regarding
element distribution for domestic mammals and butchering will be discussed.
Marine species method of capture and utilization will also be discussed.
Reconstruction of size will also be attempted for selected species of marine
fish. These analyses will help to interpret subsistence patterns for the sites.
The final objective is to compare Cinnamon Bay and the East End to
other historic period sites in the Caribbean and the southeastern United
States. Cinnamon Bay is compared to plantation sites located in Jamaica:
Drax Hall (Armstrong 1990; Reitz 1990), Seville (Armstrong and Kel1y
2000; Weinand and Reitz 1994) and Montpelier (Higman 1998; Reitz 1998).
3

The East End is compared to Fort Mose, a free African settlement located in
Florida (Reitz 1994). Comparisons are made between the assemblages
looking at the predominance of animal classes through time.

CONTEXTUAL FRAMEWORK

In order to understand subsistence choices made on the island of St.
John, it is necessary to place the sites in a contextual setting. This is
accomplished by reviewing current historic zooarchaeological work done in
the Caribbean. The natural history of the Virgin Islands and its' influence on
settlement and agricultural practice decisions is discussed. Most importantly,
is a discussion of the historic social setting, specifically the institution of
slavery, and how it helped to shape the Danish Virgin Islands. Finally, the
specific occupational histories of each site are discussed.
Chapter II is a review of current research on historic zooarchaeology
in the Caribbean. Within this chapter a discussion of current historic
zooarchaeological research in the Caribbean will be presented (Bowen and
Jarvis 1994; Klippel 2001; Klippel and Schroedl 1999; Quitmeyer 2003;
Reitz 1986a, 1990, 1998; Weinand and Reitz 1994; Wild et al. 1991).
Chapter III contains a discussion of the natural environment of the
Virgin Islands. Included are descriptions of the geography, soils, flora,
4

fauna, and surrounding marine environment for the island group of St.
Thomas, St. John, and St. Croix (Dookhan 1 974; Knight 1 999). The
settlement history of the Virgin Islands, specifically St. Thomas in 1 672 and
St. John in 1 71 8, is also discussed in this chapter. Intertwined within this is a
discussion of the plantation economy and its effects in the islands.
Research conducted at Cinnamon Bay and the East End is reviewed in
Chapter IV. The research at Cinnamon Bay and the East End has been
anthropological (Armstrong 2000, 2001 , 2003a, 2003b) and mitigative in
nature (Ausherman 1982; Edwards 1993; Hatch 1 972; Magana et al. 1 989;
Righter 1994). Recent research at Cinnamon Bay has focused on the material
culture and spatial relationships that existed between planter and slave on a
small-scale cotton plantation and later sugar plantation (Armstrong 2003a).
At the East End, research has focused on the transition from a provisioning
plantation and a limited cotton plantation to a free African community
focused on maritime trade, provisioning, and fishing. Material culture studies
have been at the household level with three house sites studied in depth
(Armstrong 2001, 2003b).
The methods utilized in analyzing the fauna from Cinnamon Bay and
the East End are discussed in Chapter V. Specimens were identified using
the zooarchaeological skeletal comparative collection at the Department of
Anthropology, University of Tennessee. Marine fish taxonomy follows
5

Petersons Field Guides Atlantic Coast Fishes (Robins and Ray 1 986) and
National Audubon Society's Field Guide to Tropical Marine Fishes (Smith
1 997) and Randall ( 1 968). Mammal identifications appeal to Sisson and
Grossman's Anatomy of the Domestic Mammals (Getty 1 975). Bird
identifications follow Birds ofthe West Indies (Bond 1993). Reptiles and
amphibians identifications follow A Field Guide to Reptiles and Amphibians:
Eastern and Central North America (Conant and Collins 1 991).
Marine shell identifications for Cinnamon Bay were accomplished
utilizing comparative specimens collected by the author from St. John and St.
Kitts. Additional comparative specimens housed in the Archaeological Lab
at Cinnamon Bay, Virgin Islands National Park, were also utilized. Marine
shell identifications for the East End were done by Dr. Douglas Armstrong of
Syracuse University (Armstrong 2003b). Shell identification and taxonomy
follows that of Petersons Field Guides Shells of the Atlantic and Gulf Coasts,
and West Indies (Abbot and Morris 1 995) and the Audubon Society's Field
Guide to North American Seashells (Rehder 1 988).
Information on taxon, element, side, portion of element, taphonomic
modification, weight, and count was collected for each bone and shell
specimen. Additional information relating to provenience was recorded to
place the specimens in chronological context based on mean ceramic dating.
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Quantification was accomplished using standard zooarchaeological
methods. This was done to assure comparability with previous and future
zooarchaeological analyses in the Caribbean and elsewhere. Methods of
quantification utilized include number of identified specimens (NISP) and
minimum numbers of individuals (MNI). Number of identified specimens is
essentially a count of the bone fragments identified from the site. Minimum
numbers of individuals are based on paired elements and represent the
minimum number of animals at the site.
Osteometric studies of specific classes of animals have long been a
focus in zooarchaeological analyses (Morey et al. 199 1; Purdue 1987; Reitz
and Wing 1999; Reitz et al. 1987). The use of bone measurements has been
used for length and weight reconstructions of fish species in particular.
Elements utilized include vertebrae and paired elements of the head and
pectoral girdle (Barrett 1993; Casteel 1974, 1976; Desse and Desse-Berset
1996a, 1996b; Klippel and Sichler 2004; Leach and Boocock 1995; Leach
and Davidson 2001; Leach et al. 1996, 1997; Rojo 1986, 1987, 1990;
Wheeler and Jones 1976; Wheeler and Locker 1985; Wing and Reitz 1982;
Zohar et al. 1997).
Faunal materials recovered from Cinnamon Bay and the East End are
summarized in Chapter VI. Materials recovered from Cinnamon Bay
excavations come from 49 I x 1 meter units and two 50x50 centimeter units in
7

three separate loci. All faunal materials were screened through ¼-inch mesh.
In addition to ¼-inch mesh screening, finescreen recovery of materials with
1/16-inch mesh was undertaken for the Cinnamon Bay assemblage. Two
50x50 centimeter column samples and the northwest comer of two 1x 1 meter
units were screened through 1116th-inch mesh. This was done to get a greater
representation of the fauna present as it is likely that smaller bones will pass
through ¼-inch mesh (Gordon 1993; Nagaoka 1994; Payne 1972, 1992;
Wing and Quitmeyer 1985; Zohar and Belmaker 2003; but see also Vale and
Gargett 2002). East End excavations consisted of 244 small test units and 36
lxl meter test units. These deposits were only screened through ¼-inch
mesh. All of the faunal remains were analyzed according to provenience.
The materials for each assemblage are presented by class along with
information regarding habitat preferences.

RESULTS

The results of Cinnamon Bay and East End faunal analyses are
presented in Chapter VII. Specific comparisons include percentage of each
animal class represented for each period. Additional data regarding the
percentage of local and non-local fish represented and habitat exploitation are
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included. Results on element distributions, bone modifications, and
butchering are also presented for each site and occupation period.
The results for each faunal assemblage from St. John are compared to
several other archaeological sites in Chapter VIII. Cinnamon Bay is
compared to three plantation sites located on Jamaica and the East End is
compared to Fort Mose, which is located near St. Augustine, Florida.
Comparisons are made at the level of changes in percentage of resource
selected and percentage of animal classes represented. The sites chosen for
use in these comparisons were selected primarily because of their
occupational history, presence of published subsistence data, well-defined
contexts, and the presence of enslaved and free individuals within the
occupational history of the sites.
A discussion of the inter-related nature of zooarchaeological data, fish
behavioral influences, and Caribbean fishing technology is presented in
Chapter IX . . Size reconstructions of archaeologically recovered parrotfish
remains from Cinnamon Bay are presented. These are based on an
osteometric study of modem comparative materials. Fishing methods are
inferred for the assemblage based on the size reconstruction results.
A discussion of preserved North Atlantic fishes in historic
archaeological assemblages in the Caribbean is presented in Chapter X.
Plantation owners throughout the Caribbean and the South relied on salted,
9

smoked, and pickled fish products to feed their labor forces during the
eighteenth and nineteenth centuries. Recent research (Klippel and Falk 2002;
Klippel and Sichler 2004; Sichler and Klippel 2003) has shown that
zooarchaeologists often do not document the presence of preserved fish
remains. Information is presented on the capture, preservation, and
packaging of preserved fish. The fish trade between Northern states and the
plantation owners in the Caribbean is discussed. The effect of world conflict
on this relationship is also presented. Size reconstructions for preserved fish
identified at Cinnamon Bay are given and a discussion of how the presence of
this data is directly influenced by recovery techniques is presented.
The conclusions from the research at Cinnamon Bay and the East End
are summarized in Chapter XI. The zooarchaeological assemblages from
Cinnamon Bay and the East End represent a significant contribution to the
understanding of subsistence in the Caribbean. Cinnamon Bay is one of the
largest assemblages analyzed and challenges previous generalizations
regarding dietary composition and the planter-provided aspects of slave diet.
The East End assemblage represents the history of subsistence choices from
households that were initially part of an enslaved farming community and
later formed a blended Creole community that was depended upon for
provisioning the region. The completion of this analysis will hopefully
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supplement a growing body of data from which to characterize historic period
subsistence patterns in the Caribbean.
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CHAPTER II
HISTORIC ZOOARCHAEOLOGY
IN THE CARIBBEAN

INTRODUCTION

Several recent edited volumes covering historical archaeology in the
Caribbean present an overview of the wide variety of site types, including
plantations and farms, military installations, domestic buildings in urban and
rural settings, and religious structures and cemeteries, that have been
investigated in recent years (Farnsworth 2001; Haviser 1999). None,
however, discuss fauna} remains from the historic Caribbean. A review of
published information on faunal assemblages from the Caribbean indicates a
majority of the historic faunal analyses have been conducted on islands of the
Greater Antilles. Little work has been done in the Lesser Antilles.

GREATER ANTILLES

Puerto Real, Haiti

Puerto Real, a former Spanish town on the island of Haiti, was
founded between 1502 and 1505. The Florida State Museum conducted
13

excavations at Locus 39 in 1981. A total of 44 lxl meter units was
excavated with the recovered materials screened with ¼-inch mesh.
The faunal remains suggest a non-domestic function of this particular area of
the site. Based on skeletal portions represented, Reitz hypothesizes that this
area of the site served as a butchering or hide processing location. This is
plausible as Hispaniola (now Haiti) exported as many as 2000,000 cattle
hides a year in the 18th and 19th centuries (Reitz 1986a:317).
A total of 71,179 bones was recovered, and of these 99 % were
unidentifiable mammal and unidentifiable large mammal. Of the identifiable
remains, 71 % were cattle. Pigs and caprines were relatively rare in the
sample. Less than 10 % of the identifiable remains were from wild taxa and
of these, rodents and turtles were most prevalent. This contrasts with Spanish
sites excavated in Florida where domestic taxa such as cattle, pigs, and
chickens are the major portions of the diet and wild taxa (e.g. white-tailed
deer, turtle, and fish) extensively supplemented the diet (Reitz 1986a:319320). The cattle remains at Puerto Real, representing a minimum of 41
individuals, are primarily carpals and tarsals (60 % of total cattle remains).
Reitz offers several plausible explanations for the cattle assemblage
composition from Locus 39 at Puerto Real including socioeconomic status,
taphonomic factors, and the production of hides, beef, tallow, and other by
products. The Locus 39 cattle sample was comprised of 1 1 % head, 23 %
14

body, and 66 % lower leg elements. It is generally assumed that higher status
contexts contain more meaty cuts from domestic mammals than lower status
contexts (Reitz 1987). Reitz compares the skeletal portions to those from
slave and planter sites in Georgia and concludes that those from Locus 39 are
not similar to slave contexts or planter contexts, especially in regard to the
high percentage of lower leg elements. She discredits the idea that status had
an influence on the high percentage of cattle remains in the assemblage
(Reitz 1986a:322-323).
Reitz then investigated the potential role of taphonomic factors
affecting the assemblage; bones were in relatively good condition, but the
unidentifiable mammal bone was badly fragmented. She attributes the high
number of carpals and tarsals to better preservation linked to higher bone
density of these elements. She compares the occurrence of elements to bone
density values and found there was no correlation between the two. Reitz
concludes that taphonomic factors of survivability and non-human activity
can not exclusively explain the assemblage composition (Reitz 1986a:323324).
Reitz next investigates the possibility that Locus 39 was a site for the
production of hides, preserved beef, tallow, and other by-products. Cut
marks on metapodials and mandibles that could indicate skinning were not
observed because these elements are infrequent in the assemblage.
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Additionally, this process doesn't explain the high numbers of carpals and
tarsals or fragmentation of mammal bone (Reitz l 986a:324).
Reitz states it is likely this site represents some form of processing
location for dried and salted meat because of the presence of bone scrap from
head and feet elements. Dried jerky meat is more plausible, as salted meat
has to be kept cool and Puerto Real is hot year-round. Evidence that these
activities exclusively took place at this locale is inconclusive at best because
if the products were to be boneless, a higher representation of "meaty" bones
would have been recovered (Reitz 1986a:325).
In processing tallow, glue, and gelatin, the bones were often crushed
and boiled. However, carpals and tarsals would have retained their shape in
this process, but would not survive long in the archaeological record due to
diagenetic processes. Reitz hypothesized that this assemblage may represent
the remains of smashed but yet unboiled bones ( l 986a:325-326).
Reitz summarizes her findings for Locus 39 by stating that it was
likely a residential and commercial activity area. The evidence for
commercial activity is the distribution of cattle elements and large amounts of
bone scrap. The bone scrap indicates jerky could have been a major meat
product and that tallow production probably occurred. The absence of
metapodials, horn cores, and phalanges supports glue and gelatin production
as well. Reitz concludes her analysis stating:
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It is not necessary to suggest that these activities took place all over
Puerto Real. Locus 39 could be just a comer of a general slaughter/processing
area in which all these activities took place close to the killing floor, or it may
represent part of the work floor as well as part of the area where smashed
bones were dried before being boiled (Reitz l986a:327).
Giving further support to this idea, Reitz notes that Locus 39 is located
downwind from the rest of the town (l986a:327).

Drax Hall, Jamaica

The faunal remains recovered at Drax Hall, St. Ann's Bay, Jamaica,
and analyzed by Elizabeth Reitz, represent one of the first thorough
presentations of historic faunal remains from plantation contexts in the
Caribbean. Samples examined consisted of various contexts associated with
an Amer-Indian occupation, the Drax-Barnett Planter-period occupation of
the mid-l 700s, mid-to-late 1700s Slave-period residences, a Transitional
period deposit from the early 1800s, and a Free Laborer deposit from the
mid-to-late 1800s. Some cemetery deposits were examined as well (Reitz
1990:213).
The analysis of the various sub-assemblages show that bones from the
enslaved and Free Laborer periods were very fragmented, and suggests
processing for soups and stews. Conversely, bones from the Planter
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assemblage were larger with less modification and indicate utilization of cuts
of meat (Reitz 1990:215-216).
The Drax-Barnett Planter assemblage from the great house was small.
The predominant taxa identified were cow, pigs, and caprines (sheep and/or
goats). Domestic mammals represent 44 % of the MNI. Chicken represent 6
% of the MNI; while wild birds make up 13 % of the assemblage. Fishes
contributed 3 1 % of the assemblage. Domestic rabbit and sea turtle were also
identified (Reitz 1990:216).
The mid-1700s enslaved African contexts contained remains of one
pig and one cow. The late- 1700s contexts were more numerous and 17
individuals were identified. Seventy-one percent of the individuals identified
were domestic mammals. Chickens comprise 6 % of the assemblage and fish
represent 18 % of the identified individuals (Reitz 1990:216).
Within the early-1800s transitional contexts, domestic mammals
again comprise most of the assemblage, representing 57 % of the individuals
identified. Chickens constitute 11 % of the assemblage and fish represent 18
% of the individuals in this context. Taxa identified but classified as not
eaten include horse and rodents (Reitz 1990:217). Reitz acknowledges that
rodents, snakes, and horses, all of which she classifies as commensal, could
have been consumed. Her definition of commensal is that these taxa are
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found in and around human residences and could be intrusive into
archaeological contexts (Reitz 1 990:21 5).
The mid-1 800s Free Laborer occupation was represented by at least
eight individuals and domestic mammals comprise 63 % of the individuals
identified. Chicken was also represented (6 % of the individuals) while fish
contributed 25 % of the individuals identified (Reitz 1990:2 1 7).
Reitz noted several differences among the contexts from Drax Hall.
First, domestic animals were the most numerous in all contexts, comprising
50 % of the individuals in the planter assemblage, 77 % in the slave contexts,
and 75 % in the later Free Laborer sample. The Planter assemblage can be
characterized as having fewer domestic mammals, more fish, and more
chickens than the enslaved deposits. Reitz cautions that interpretations of the
differences are hampered by small sample sizes (Reitz 1 990:217-21 8).
Reitz also notes that bone modification was evident in several
contexts. Cut marks and hack marks were the most numerous. Saw marks
were present in later samples with the only evidence of sawing in early
contexts coming from the Drax-Barnett deposits. Reitz hypothesizes this is
related to upper-classes having access to sawn meat earlier than other classes
because they could afford to purchase meat prepared by others (1990:225).
The later presence of sawn bone is attributed to free individuals purchasing
meats from a butcher (Reitz 1990:225). Burned bone as well as carnivore
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and rodent gnawed bones were also present in the assemblage (Reitz
1 990:21 8). Skeletal portion representation is dominated in all occupations
by high percentages of feet and cranial elements. These elements represent
over half of those identified for most domestic mammals. Age class
evaluation indicates that the majority of the animals utilized at Drax Hall
were sub-adults (Reitz 1 990:221 -222).
Reitz further characterizes the sub-assemblages by stating the Slave,
Transitional, and Free Laborer period assemblages are more similar to each
other than to the Planter period. The Planter assemblage is more diverse with
the identification of sea turtle and domestic rabbit than the non-planter
assemblages. This supports the idea that deposits representing wealthier,
higher-status individuals often are more diverse than lower-class ones (Reitz
1 987). Acknowledging the use of similar resources by both classes on the
plantation, Reitz believes the planters had the ability to access a wider variety
of resources (Reitz 1 990:224).
Differences were also noted in the classes of animals utilized in the
Planter versus non-planter assemblages. Domestic animals comprised 78 %
of the individuals identified in the non-planter assemblage and 50 % of those
identified in the Planter assemblages. Reitz states the difference is related to
a more restricted diet of slaves with domestic meat largely supplied by the
planter. Another explanation for a higher percentage of domestic animals is
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the preparation and consumption of fish that left no identifiable bones in the
zooarchaeological record (Reitz 1990:224). The lower percentage of
domestic mammals in the Planter assemblage is attributed to the planters'
ability to choose and consume a larger variety of foods due to a higher socio
economic status (Reitz 1990:224).
Molluscan remains recovered from Drax Hall indicate that this was a
significant protein resource for the slaves and later freed individuals. Of
particular interest in the slave village contexts is the shift from selectively
procuring one species, the West Indian topshell, in the pre-emancipation
period, to a more generalized procurement strategy focusing on many species
in the rocky intertidal zone during the post-emancipation period. Armstrong
hypothesizes this is related to the loss of fresh provisions from the planter and
the focus on shellfish replaced this source of food (1990:227, 229).
The Drax Hall fauna illustrate differences in planter versus non
planter contexts in terms of resource usage. Significant is the reliance on
domestic taxa and secondarily on local fish resources by planter, slave, and
later freed individuals. Mollusc remains indicate this was an important
resource as well, especially in the post emancipation period.
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Seville, Jamaica

The faunal remains from Seville Plantation, also located at St. Ann's
Bay, provide good comparative data for plantation sites along the northern
coast of Jamaica. Samples examined were recovered from contexts
associated with an early slave village occupation dating between 1 660 and
1760, a later slave/tenant occupation dating between I 760 and 1 880, and an
East Indian residence occupied in the mid-nineteenth century (Weinand and
Reitz 1994:2).
The assemblage contained a total of 7,370 bone fragments with 59
individuals (MNI) estimated to be present in the assemblage. The
assemblage was heavily modified by post-depositional disturbances
(Weinand and Reitz 1 994:24). The majority of the assemblage (n= 6,287)
was recovered from the early village contexts (Weinand and Reitz 1 994: 1 8).
Similar to Drax Hall, most of the bones identified were from domestic taxa.
Domestic mammals represent 55 % of the individuals in the assemblage. Pig
(n= 894, MNI= 26) was the most prevalent domestic mammal identified
followed by cow (n= I 98, MNI= 3). Caprines were also identified,
contributing 5 % of the identified individuals (Weinand and Reitz 1 994: 1 9,
also Table 3). Domestic fowl identified included chicken and turkey,
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representing 5 % and 2 % of the individuals, respectively (Weinand and Reitz
1994:19).
Other taxa identified are sea turtle (2 % of the MNI) as well as sharks
and bony fishes, which contributed 22 % of the individuals (Weinand and
Reitz 1994: 19). The most commonly identified fish are grouper and
parrotfish, each representing 3 % of the fish assemblage (Weinand and Reitz
1994:20).
Other animals are represented by a rat, dogs, a cat, a mongoose, and
two lizards. These taxa represent 14 % of the individuals identified
(Weinand and Reitz 1994:20).
Element distribution for domestic taxa indicate the consumption of
both meaty and non-meaty portions of pigs and caprines, with an over
abundance of teeth for each (97 % of the pig elements identified). This is
interpreted, for pigs, as related to an identification bias for pig teeth. The
permanent dentition is represented by 48 total teeth and the deciduous
dentition is represented by 28 total teeth. Additionally, pig teeth are readily
identifiable and survive well in the archaeological record. Cow and caprine
element distribution is characterized as on-site butchery and indicates
consumption of meaty and non-meaty portions of the carcass (Weinand and
Reitz 1994:21).
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The most common bone modification was evidence of cutting,
hacking, and burning. Of the total modified bone (n= 825), 38 % was cut or
hacked and 27 % was burned (Wienand and Reitz 1994:22).
Weinand and Reitz further characterize the assemblage by stating that
domestic non-commensal taxa represent 82 % of the assemblage. Pigs
represent 52 % of the assemblage and cattle and caprines 6 %. Fish
comprised 22 % of the assemblage from Seville Plantation (Weinand and
Reitz 1994:25).
Similar to the Drax Hall assemblage, domestic mammals comprise the
majority of the diet. A significant difference, however, is the increased
reliance on fish at Seville plantation.

Montpelier, Jamaica

The faunal remains from Montpelier Plantation, located near Montego
Bay, Jamaica, present a similar picture to the assemblages from Drax Hall
and Seville. Also analyzed by Elizabeth Reitz, this assemblage comes from
three completely excavated house sites and one partially excavated house site
dating primarily from 1775 to 1850. The materials were recovered with 1/8inch mesh screens (Reitz 1998:309).
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The sample from Montpelier is smaller than that of Drax Hall and
Seville, containing only 935 bone fragments and an MNI of 50, with the
majority of the sample recovered from one house site. Domestic mammals
comprise 34 % of the individuals identified. Taxa identified include pig,
cattle, and caprines. Chicken contributed I O % percent of the assemblage
(Reitz 1 998:312). The only non-domestic taxa identified include a freshwater
turtle and local fish (MNI= 5). Commensal taxa identified in the sample
include Old World rats, hutia, cat, dog, horses or donkeys, and a single frog
or toad (Reitz 1 998:312).
Skeletal part frequencies indicate the likely occurrence of on-site
butchering of pigs and cattle as evidenced by the presence of meaty portions
from the fore and hind quarters and non-meaty cuts represented by teeth and
cranial elements as well as elements from the foot region (Reitz 1 998:312).
Reitz gives no interpretation of social status based on skeletal part frequency
data.
Bone modification included burning and cut, saw, and hack marks, as
well as gnawing by carnivores and rodents in low frequencies. A higher
incidence of gnawing is attributed to the bones having lain exposed for some
time before burial. Reitz also cautions that the observations regarding the
assemblage are tentative because of the extensive nature of post-depositional
processes that have damaged the bones (Reitz 1998:3 13).
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St. George's, Bermuda

By comparing the provisioning systems of British colonies in North
America and those in Bermuda, Bowen and Jarvis (1994) illustrate that the
degree of self-sufficiency achieved in North America was not evident in
Bermuda.
In colonial New England and the Chesapeake region, colonists were
able to recreate the British diet to which they were accustomed. In New
England, a system of mixed husbandry with small subsistence farms and
family labor was employed (Bowen and Jarvis 1994:82). Similarly, in the
Chesapeake region colonists developed plantations focused on raising
tobacco, a labor intensive crop requiring slave labor. Because cash crops are
labor intensive, livestock were not kept penned and in tended pastures as in
New England, but they were allowed to roam and fend for themselves. In the
Chesapeake region, this proved to be a successful form of herding livestock
(Bowen and Jarvis 1994:82, 84). As farms and plantations were being
established in the early 1?'h century, wild taxa were important components of
the diet and comprised anywhere from 10 to 3 8 % of the diet. The later 17th
century saw a decrease in wild taxa for the diet with less than 10 % of the diet
coming from this foodsource. The establishment of self-sufficient
agricultural systems allowed the colonists to engage in a provisioning system
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with reliable sources of meat. The need to supplement their diet with wild
taxa was not there. There was no real need to import staple foods to a large
extent (Bowen and Jarvis 1994:84).
Analysis of zooarchaeological data at the Henry Tucker House
indicates that there was much reliance on local food sources with fish
contributing 25 to 48 % of all the meat consumed (Bowen and Jarvis
1994:85).
The alteration of the landscape by settlers had direct effects on the
resources available. As owners established their plantations and homes in the
early I J1h century, birds, turtles, fish, and feral pigs were available for
consumption in addition to limited provisions from England. In this initial
period, fields were set aside for commercial crops such as tobacco and
pasture for livestock. By 1630, with soils exhausted from tobacco
cultivation, a shift toward livestock raising occurred in Bermuda. A
significant portion of the meat was exported as preserved beef and pork.
Commercial fishing was also a part of this system. Beginning in the 1690s
and continuing into the 1720s, herding further depleted the soils and another
shift occurred, one toward providing the raw materials for shipbuilding. The
colonists were now engaged in trading lumber for food (Bowen and Jarvis
1994:86). By the 1720s, there were no commercial crops for the colonists to
export and increasing amounts of staple foods were being imported. This
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practice was greatly affected by the American Revolution and the colony
never became self-sufficient despite a necessity of returning to a system
focusing on farming and herding (Bowen and Jarvis 1994:86-87).
The faunal data from the Tucker House support these changes seen in
the provisioning of the island. Sub-assemblages were identified from
artifactual and stratigraphic data with three occupation periods defined: 17621774; 1774-1807; and l 807- l 820s. The first assemblage is associated with
the occupation of Captain Thomas Smith, a small-scale ship-owner and ship's
master. The next occupants were Henry Tucker, Secretary and Provost
Marshal of the Bermuda colony, and his family and slaves. The final
occupation period saw the Tucker House being occupied by a series of
affluent individuals.
A total of 22,000 bone fragments was analyzed from the Tucker
House (Bowen and Jarvis 1994:88). The Bermudians diet diverged in two
ways from the recreation of the British diet that the North American colonists
achieved. First, because of the commercial focus of agriculture and limited
land resources, the people of Bermuda relied significantly on imported
provisions. This is seen in the presence of imported cod, menhaden, and
herring. The importation of beef and pork likely occurred as well (Bowen
and Jarvis 1994:88-89). The second dietary difference is the reliance on local
fish. Because this resource was plentiful and domestic meats were harder to
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obtain, the development of English tastes for local fish was a necessity.
Bowen and Jarvis also attempt to link this to the presence of enslaved
workers in the colony and state that Bermuda was a less labor-intensive
agricultural area and few were needed to tend livestock, work the fields, or
other manual labor tasks. As such, many enslaved Africans went to sea
fishing for their masters, themselves, or to sell in markets (1994:89).
Bowen and Jarvis compare (1994) the three Tucker House
assemblages to one another to examine dietary patterns through time. They
state the later two occupations dating to the late 1700s and early 1800s can be
considered ones of higher status individuals based on wealth and social
standing (Bowen and Jarvis 1994:89), and thus are very similar to each other
but contrast to the earlier Smith occupation in terms of faunal assemblages.
The patterns observed at the Tucker house include a decrease in local fish
from the earlier period. Bowen and Jarvis offer the explanation of depleted
local fish resources as a consequence of the Revolutionary War. Colonists
had to rely on local fish rather than imported fish from North America.
Another interpretation is that Smith, a Captain and ship's master, enjoyed
fishing and built a "rock-lined fish pond into the shoreline on the 'water-lot'
across the street from the present entrance" where he could have temporarily
held fish until needed (Bowen and Jarvis 1994:91).
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A second pattern observed in the later assemblages show an increase
in imported fish from a few bone fragments in the early periods to a third of a
percent of total biomass analyzed. Acknowledging that this increase is small,
Bowen and Jarvis support the importance of this finding with shipping
records indicating that at this time period there was an increased reliance on
imported foods, both fish and domestic meat. They also posit that this
increase may be associated with the Tucker's provisioning their slaves with
imported rations as a result of less available local resources (Bowen and
Jarvis 1 994:91 ).
The final divergent pattern from the early assemblage to later,
concerns the inclusion of domestic mammals in the meat diet. The later
occupations at the Tucker House show an increase in domestic mammal
utilization. Total biomass estimates increase to 58 % from 44 % in the Smith
occupation. In general, the later occupants consumed more fresh beef, less
pork, and some mutton (Bowen and Jarvis 1994:91). Bowen and Jarvis
equate the Tucker's and later occupant's wealth as an ability or means to
purchase fresh meats.
Using the self-sufficiency of New England and Chesapeake colonists
as models, Bowen and Jarvis are able to document the colonists' attempts to
reach this same level. However, in the end they point out that Bermuda had
to rely on outside food sources to a great extent because of local
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environmental degradation. Only when the colony adopted a small scale
agricultural focus associated with the shipbuilding industry, were they able to
produce products for themselves. This endeavor still forced them to rely on
outside sources for food due to its limited nature (Bowen and Jarvis 1994:92).

LESSER ANTILLES

Water Island, St. Thomas, USVI

Water Island, located just offshore from the city of Charlotte Amalie
on the island of St. Thomas, United States Virgin Islands, was the focus of
archaeological excavations conducted by the National Park Service,
Southeastern Archaeological Center in 1998 (Anderson et al. 2003). The
analysis of the faunal remains from Water Island was undertaken by lrvy
Quitmeyer at the Florida Museum of Natural History with the goal of
documenting the contents of the site, to document the state of preservation of
the faunal material for future work, and to emphasize the need for finescreen
recovery techniques (Quitmeyer 2003 :2). Four sites contained faunal
remains: Carolina Point Plantation, Ruyter's Bay, Tamarind Tree Bay, and
Banana Bay South. The assemblages from Carolina Point, Ruyter's Bay, and
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Tamarind Tree Bay all date to the 18th and 19th centuries, while Banana Bay
South contexts are pre-Columbian in nature (Quitmeyer 2003 :2).
Quitmeyer notes that the archaeologists excavating the sites
judgementally sampled portions of the bone identified in ¼-inch screens, thus
indicating that recovery of faunal remains was not ideal (Quitmeyer 2003 :2).
Twenty-five taxa were identified from the four sites, with seven being
European introduced taxa. Sixteen of the tax.a are reef fishes. Bones of pig,
cattle, and caprines exhibit evidence of butchering, mostly in the form of saw
marks (Quitmeyer 2003:3). The largest faunal sample comes from Carolina
Point (n= 1101, MNI= 33) with 23 taxa represented. Of the individuals
identified, 62% are reef fishes while 24 % are mammals. In the Tamarind
Tree Bay faunal assemblage there are ten taxa identified (n= 1 75, MNI= 1 0)
with reef fish comprising 60 % of the identified individuals and European
domestic taxa comprising 30 % of the assemblage. The Ruyter's Bay
assemblage is smaller (n= 49, MNI= 3) and is represented by three taxa, with
67 % of the individuals identified being reef fishes while 33 % are large
mammals. The prehistoric component of Banana Bay South is the second
largest recovered from Water Island (n= 310, MNI= 17) with 16taxa
identified. Reef fish comprise 82 % of the assemblage and no mammals were
identified beyond the level of class (Quitmeyer 2003:4).
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Acknowledging that the Water Island faunal collection is a limited
and quite small assemblage, Quitmeyer reaches limited conclusions regarding
the bones recovered. First is that 1 8th and 1 9th century plantations on Water
Island may have relied on a diverse suite of domestic taxa instead of focusing
primarily on one domestic taxa (Quitmeyer 2003 :4). Second is that reef fish
were the most commonly used resource and these taxa were likely caught
using nets and traps, with larger specimens possibly caught with hook and
line or by spearing. The use of traps also implies the use of boats to get to
reefs (Quitmeyer 2003 :5).
Because of the limited faunal sample from Water Island and the goal
of evaluating the assemblages in light of future management plans,
Quitmeyer presents several recommendations regarding recovery if future
excavations are planned for Water Island. He recommends using 1/1 6- inch
mesh screens in future work, noting that samples recovered with ¼-inch or
1/8-inch mesh often give the false impression that larger taxa are more
important in the assemblage composition, hence the smaller taxa are not
recovered. Quitmeyer uses an example of fine gauge screening from his
work on the prehistoric component of Cinnamon Bay, St. John, USVI, as an
example of a more complete faunal picture through the use of fine gauge
screening. A majority of the fish vertebrae recovered from Cinnamon Bay
measured 1 to 4 millimeters and those from Water Island were over 4
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millimeters (Quitmeyer 2003:5). Quitmeyer concludes that coarse gauge
screening impedes interpretations related to fishing technology, possible
evidence of over-fishing of resources, and may ultimately affect the
methodology used to evaluate assemblage abundance by biasing it toward
larger specimens (Quitmeyer 2003:6).

Mary Creek, St. John, USVI

The Mary Creek site was excavated in 1987 as part of limited testing
associated with road grading on the island. The site area is 420 meters east of
Mary Point farm house and is adjacent to Mary Creek Inlet. Excavations
consisted of one 1.5 x 3.0 meter unit excavated in eight arbitrary levels to a
depth of one meter. Five strata were identified (Wild et al. 1991 :3 ). The site
is associated with Mary Point Plantation which operated intermittently from
1718 to the early 20th century. The great house associated with the plantation
is located 459 meters west of the site. Pipe stem dating and mean ceramic
dating places the site occupation in the 1770s. The presence of agateware
further suggests the occupation dates no earlier than 1740 (Wild et al. 1991 :57).
The artifacts were believed to have been deposited over a fairly short
period of time, as the fauna was well preserved, with little or no disturbance
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and some skeletal portions still articulated. It is believed the midden deposits
were created within a 20 year period from 1770 to 1790 based on the
ceramics (Wild et al. 1991:10). This midden is thought to be associated with
slave or overseer contexts because most vessels are plain, undecorated
Colonoware bowls. Additionally, other ceramics recovered predate the
depositional period (1770-1790) and some believe older, out-of-date styles
were often given to slaves or overseers after newer ceramics were purchased
for the main house (Wild et al. 1991: 11-12).
The faunal remains (n= 171, MNI= 19) were analyzed by Elizabeth
Wing of the Florida Museum of Natural History. Wing does not provide a
descriptive summary of the remains beyond a species list and totals, but the
species list does indicate that reef fishes were a predominant food source,
with mammals contributing little to the diet. Shellfish were also identified
(N= 952, MNI= 534). Citing reports that pelicans were known to have been
eaten on St. Thomas, Wing believes the bone of one pelican was a food item
(Wild et al. 1991 : 1 4). The Mary Creek site represents an 1 8th century trash
midden resulting from domestic activities associated with slave/overseer
contexts on a plantation (Wild et al. 1991: 14).
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Brimstone Hill Fortress, St. Kitts

Zooarchaeological studies at Brimstone Hill, a British military
fortress occupied from the late 1 ih century to the 1 9th century, have focused
on interpreting faunal remains from enslaved African contexts at the fortress,
particularly from skeletal part frequencies and stable carbon isotopes and the
role of African craftsman and the creation of bone artifacts (Klippel 200 1 ;
Klippel and Schroedl 1999). The fort assemblage includes 6,222 bone and
bone fragments, 20 % of which could be identified below the level of class.
Eighty percent of the identifiable bones are domestic pigs, cattle, and
caprines (Klippel and Schroedl 1999:223). Local and imported fish and
reptiles each comprise 7 % of the assemblage. Other mammals identified
include brown and black rats, dog, cat, rabbit, and horse or donkey. Birds are
relatively minor contributions to the diet, representing 1 % (Klippel
2001 : 1192-1193 ).
In assessing skeletal part frequencies for bovids at Brimstone Hill,
Klippel has found that 90 % of the cattle bones are of high utility portions.
Bones in the high utility category are those from the axial skeleton and the
upper limb bones and those of low utility are those bones from the head and
lower limbs. Caprines exhibit a different pattern, with 58 % of the remains
falling into the low utility category. This is interpreted as sheep and goats
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being raised and slaughtered near Brimstone Hill and not transported far as
carcass portions or preserved meat (Klippel 2001 : 1 1 93). There are two
possible explanations for the presence of high utility beef portions: (1) the
British military were provisioning slaves with locally raised beef of high
utility or (2) slaves were provisioned with barreled beef imported from North
America or England (Klippel 2001 : 1 1 93). Klippel employs stable carbon
isotopes to investigate this latter hypothesis.
Understanding that cattle raised on cool, temperate C3 grasses will
have a different bone collagen signature than cattle raised on tropical C4
grasses, Klippel presents the results of stable isotope analyses on several of
the high utility bones recovered from Brimstone Hill. His findings show that
bovid bone collagen is variable from the samples at Brimstone Hill,
indicating that both cattle raised on C3 and C4 grasses were present at the fort.
Those that were raised on C3 grasses likely represent beef imported to the
island preserved in barrels as salt beef. Barreled beef may represent the high
utility portions recovered in enslaved contexts (Klippel 200 1 : 1 1 96).
Another interesting aspect of the Brimstone Hill faunal assemblage is
the presence of large numbers of single-hole bone discs and disc
manufacturing debris (Klippel and Schroedl 1 999). The buttons were made
out of modified cattle ribs and scapulae and turtle costal fragments. It is
likely these buttons were made by the artificers or perhaps by those housed in
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the hospital. Intensive research by Klippel and Schroedl has elucidated the
complex pre-manufacturing processes for each raw material and the method
of manufacturing. It is likely these single-holed buttons were cloth covered
and attached to clothing, with the smaller sizes used for undergarments and
larger ones for outer coats and clothing (Klippel and Schroedl 1 999).

SUMMARY

Research on faunal assemblages recovered from historic contexts in
the Caribbean is somewhat scarce, with the majority of the reports coming
from excavations on islands of the Greater Antilles. The faunal assemblages
are associated with plantations, smaller domestic households, commercial
and domestic dual activity sites, and British military installations.
Dietary patterns observed on historic sites in the Caribbean include a
greater reliance on domestic mammals and a lesser reliance on local fish and
shellfish resources. Contexts associated with higher-status individuals have a
greater degree of diversity in terms of species exploited. At Brimstone Hill
the suggested presence of barreled beef and preserved fish provide an
interesting aspect to the provisioning and subsistence base for the enslaved
Africans. While the number of faunal assemblages reported in the Caribbean
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is small, it provides a baseline of data from which to compare future
assemblages.
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CHAPTER III
NATURAL, SOCIAL, AND HISTORIC CONTEXT
OF THE DANISH VIRGIN ISLANDS
NATURAL AND GEOGRAPHICAL HISTORY

The Virgin Islands (St. Thomas, St. John, and St. Croix) are located at
the top of the arc of the Lesser Antilles chain (Figure 3. 1 ). They extend
northward from the southern island of Trinidad and are northeast of the
Greater Antilles islands grouping of Jamaica, Cuba, Puerto Rico, Haiti, and
the Dominican Republic (Dookhan 1974). The geological history of the
Lesser Antilles, and as such the Virgin Islands, began between the Eocene
and Pliocene epochs when the floors of the Atlantic Ocean and the Caribbean
Sea collided and produced an inner arc of volcanic islands (Hall 1994). The
islands of the inner arc, unlike those of the outer arc, such as Antigua or
Barbuda, are characterized by ridges and rugged peaks (Hall 1994). The
Virgin Islands arise from a submerged oceanic bank that extends from the
eastern end of Puerto Rico arcing northward for about one hundred miles and
ranges from 30 to 38 miles wide (Dookhan 1974:2). Geologically the Virgin
Islands are more closely a part of the Greater Antilles because of the
extension of the Virgin Bank from the east, which comprises the platform
upon which the Greater Antilles rest. Geographically, however,
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Figure 3 .1: Map of the Caribbean
(from http://www.lib.utexas.edu/maps/americas/central_america_ref02.jpg)
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St. Croix is a part of the Lesser Antilles due to the separation by the Virgin
Sound (Dookhan 1 974:2).
Of the islands that make up the U. S. Virgin Islands (Figure 3 .2), most
striking are differences in their sizes and topography. St. Thomas is about 1 3
miles long and from two to three miles wide (28 .25 square miles) and St.
John nine miles long and five miles wide (1 9.77 square miles). St. Croix, the
largest of this island grouping, is about 22 miles long and six miles wide
(84.25 square miles). The main islands have a combined 1 32.27 square mile
area. The small islands, or cays, adjacent to these islands are usually
considered part of the island area and add roughly 20 mi2 to the total area of
the islands (Dookhan 1 974 :2-3 ).
St. Thomas and St. John are by far more hilly and mountainous than
St. Croix. St. Thomas rises from sea level to 1 ,550 feet at Crown Mountain
and 1 ,504 feet at St. Peter Mountain, or Signal Hill, on the western portion of
the island (Dookhan 1 974:3; Hall 1 994:3 ; Westergaard 1 9 1 7:8). A broad
dissected upland below 1 ,000 feet characterizes the eastern portion of the
island and gradually flattens toward the western end of the island (Dookhan
1 974:3). St. John rises to an upland ridge at approximately 1 ,000 feet, with
Bordeaux Mountain standing 1 ,277 feet high. The eastern end of St. John is a
narrow, curving neck (Dookhan 1 974:3; Hall 1 994:3 ; Westergaard 1 9 1 7:8).
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Figure 3 .2 : Map of United States Virgin Islands
(from http://www.lib.utexas.edu/maps/cia03/virgin_islands_sm03 .gif)
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Oldendorp, writing in the late 1 770s, describes St. Thomas and St. John as
having " . . . mountains and valleys [that] alternate in the landscape to such an
extent that there is only very little flat land in between (1987:51 [1777]).
St. Croix has a much more varied landscape. In the north coastal area
a series of hills rise to approximately 1,200 feet. To the south and east, a
broad, coastal plain approximately 39 square miles is ideally situated for
agricultural pursuits (Dookhan 1974:3-4; Hall 1994:3); and as such, neither
St. Thomas nor St. John, rivaled St. Croix in terms of sugar production in the
18th and 19th centuries (Hall 1994 :3 ).
All three islands have a wide variety of soil types. St. Croix possesses
the most productive soils, while St. Thomas and St. John are characterized by
less productive, often rocky soils (Dookhan I 974:5; Oldendorp 1987:52
[1777]). Soil erosion is a problem on all three islands and is exacerbated by
the steep terrain. Additionally, the soils hold relatively little water due to the
limited amount of rainfall (Dookhan 197 4: 5). The productivity and
attractiveness of the islands during the early historic period was directly tied
to their soils and agricultural potential (Dookhan 1974:6). As this
productivity waned and profits fell below administrative costs, the Danish
desire to get rid of the islands surfaced. The ultimate failure of agriculture on
these islands is reflected by the promotion of tourism endeavors in the late
20th century (Dookhan 1974:6).
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Rainfall averages for the entire island group is about 41 inches, which
ranges, year to year, from 30 inches to 60 inches. Droughts are not unknown
in the Virgin Islands (Dookhan 1974:6-7). The dry season runs from
December to May, while the rainy season is May through November
(Oldendorp 1987:41-43 [ 1 777]).
The flora and fauna of the Virgin Islands is influenced by rainfall and
the tropical location. Food plants now native to the islands include coconuts,
grapes, sour-sop, sugar-apple, papua, cassava, arrow-root, and the sweet
potato. Additional plant foods such as com, peppers, squashes, beans, and
cacao also were grown. Other important native plants include tobacco and
cotton (Dookhan 1974:10-11; Oldendorp 1987:97-113 [1777]). Trees
indigenous to the islands include silk-cotton, lignum vitae, white cedar,
fustic, bay-rum, and possibly mahogany. Forests on the islands were taken
for timber with European colonization, leading to timber being a prime
imported item to the islands (Dookhan 1 974:10). With the arrival of
Europeans, several plants were introduced. Of primary importance was the
introduction of sugar cane. Brought by the Spaniards to Hispaniola in 1 493
and by the Portuguese to Brazil in 1515, sugar cane made its way to the
Virgin Islands and the rest of the Caribbean. Other introduced plants include
breadfruit, tamarind, mango, okra, sorrel, and the plantain (Dookhan
1974: 11; also see Oldendorp 1987:97-1 13 [1777]).
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Fauna from the Virgin Islands includes many species. The marine
environment supports numerous species of fish, including reef species and
pelagic species, as well as shellfish and turtles. The location of the Virgin
Islands serves as a prime location for migratory birds in the winter months.
Indigenous birds that inhabit the islands include blue heron, pigeons, parrots,
parakeets, doves, boobies, shearwaters, noddies, and other water birds.
Introduced species are the chicken (Dookhan 197 4: 11) and the guinea hen
(Oldendorp 1987:59 ( 1777]. Oldendorp also mentions limited numbers of
geese, ducks, and peacocks (1 987:59 [ 1777]). Land mammals are rare, with
the only surviving indigenous species being bats. Other native mammals,
Capromys, /solobodon, and the agouti, all rodents, are now extinct on the
islands. Snakes, lizards, iguana, frogs, and some land turtles are also present
in the Virgin Islands (Dookhan 1974: 12). Land mammals introduced by
Europeans include deer, mongoose, mice, and rats (Dookhan 1974: 1 1 - 12). It
is interesting that in Oldendorp's descriptions of mammals present in the
Danish Virgin Islands (1987:55-57 [17771), he does not mention the
mongoose. The mongoose was first introduced to Trinidad, located in the
southern Lesser Antilles, in 1870 from India (Hoagland et al. 1989:612).
Records indicate mongoose were present in St. Croix by 1884, in St. Thomas
by 1 899, but no early records exist for St. John (Hoagland et al. 1989:624625; Nellis and Everard 1983:5). The introduction of the mongoose was to
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keep black and Norway rats (Rattus rattus and Rattus norvegicus) and mice
(Mus musculus) from destroying cane fields and provision crops. Initial
efforts to control the rats included introducing the cane or marine toad (Bufo
marinus) to the ecosystem, but to no avail (Nellis and Everard 1983). Studies
show that high population densities of the Norway rat are correlated with low
mongoose populations indicating the mongoose is an effective predator of
this species. Conversely, high population densities of mice and black rats are
directly correlated with mongoose densities, suggesting the mongoose is not
an effective predator of these taxa (Hoagland et al. 1989:611, 619-620;
Nellis and Everard 1983 :6).
Additionally, Europeans imported horses, cattle, pigs, sheep, goats,
cats, and dogs to the islands.

SOCIAL AND HISTORICAL CONTEXT

Several voyages to the West Indies by Danish entrepreneurs in the
17th century were undertaken to investigate overseas markets for agricultural
and industrial products (Dookhan 1974:32-33). Encouraged by the prospects,
the first colonization attempt for the island of St. Thomas occurred between
1665 and 1668. A difficult, stormy voyage, a fire on ship, the effects of war,
and disease seemed to doom the initial settlement from the start (Dookhan
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1974:35-37). After 19 months with no contact with the mother country, the
Danish settlers abandoned St. Thomas and returned home. The successful
colonization of the Danish Virgin Islands began with the second attempt to
settle the island of St. Thomas in 1672. Prior to this, in 1671, the Danish
Crown chartered the Danish West India and Guinea Company to ensure its'
trade interests in the Caribbean were looked after (Westergaard 1917). The
initial role of the Danish in the Caribbean was primarily one as players in the
mercantile trade system and economy. Later, tobacco, cotton, and sugar
plantations were the focus, using the labor of enslaved Africans. The
permanent settlement of St. Thomas centered on the trade and export center
of Charlotte Amalie. The settlement of the island was interspersed with
English and French merchants, a significant number of Dutch planters and
merchants, and Danish citizens (Hall 1994; Westergaard 1917), all attracted
to the promise of land claims. As reported by Oldendorp, enslaved Africans
from many nations also made up the settlers of St. Thomas (1987:159
[1777]). Census documents for 1688 indicate that 90 plantations were
surveyed with a total free population of 31 7 and an enslaved population
numbered at 422 in rural plantations and also urban locales. At the close of
the 17th century, there were 101 plantations, 389 free individuals, and 555
enslaved on the island of St. Thomas (Hall 1994:7; Westergaard 1917:126).
Just prior to the colonization of St. John, plantations on St. Thomas numbered
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160, 32 of these with operational sugar mills (Hall 1994:7). The remaining
plantations were engaged in cotton, tobacco, indigo, or provision cultivation
(Westergaard 1917:123). By 1715, St. Thomas supported 547 free
individuals and 3,042 slaves (Hall 1994:7; Westergaard 1917:126).
Excess population, soil depletion, droughts, and the need for
expanded production of cotton, sugar, and provisions on St. Thomas resulted
in the settlement of St. John. In 1718, 20 planters, 16 enslaved Africans, and
five soldiers colonized St. John on behalf of the Danish West India and
Guinea Company (Dookhan 1974:41; Larsen 1986:6-8; Olwig 1993:13-14;
Westergaard 1917: 126). This initial settlement included a garrison located at
Coral Bay, Fort Frederiksvaern (Larsen 1986: 11 ), a company sugar plantation
(Westergaard 1917: 127-130), and several estates. Most were located in the
Caneel Bay Quarter near bays and inlets of the west end of the island
(Amstrong 2001:35). The goal of the Danish West India Company was to
''transform that wilderness into a fruitful and populated land" (Oldendorp
1987:26 [1777)). By 1730, 100 plantations were established on St. John. Of
these, 30 were primarily engaged in sugar cultivation and 58 were engaged in
cotton production, the rest were engaged in provision cultivation (Larsen
1986:27; Olwig 1993: 14). The increase in the number of plantations in the
1720s and 1730s is also documented in the enslaved population expansion.
The enslaved population numbered 677 in 1728 and by 1733, also the year of
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the slave revolt on St. John, 1,087 enslaved inhabited St. John. By
comparison, 123 were free in 1728 and 208 were free in 1733 (Westergaard
1917: 165). In the following years, the number of slaves on St. John ranged
from 1,650 in 1745 to a high of approximately 2,600 in 1 807 (Olwig
1993: 16). On the eve of emancipation in 1848, with St. John declining in
terms of productivity in the world sugar market, 660 free persons still
controlled the activities of 1 ,677 slaves (Knight 1999:63; Westergaard
1917:253).
The same reasons for the settlement of St. John necessitated the
purchase of the island of St. Croix in 1733 from the French (Dookhan
1974:42). The first census on St. Croix, taken in 1742, lists 284 plantations,
120 cultivating sugar and 122 cultivating cotton, and 42 listed as
miscellaneous. Plantations listed in the miscellaneous category produced a
variety of products including provisions or unspecified commodities.
Approximately 1900 slaves worked on these plantations. By 1753, 375
plantations were established: 34 in cotton, 1 34 in sugar, and 207 listed as
miscellaneous. Approximately 7,600 Africans worked these plantations (Hall
1994; Westergaard 1917:319). From the close of the 18th century into the
19th century, the number of slaves on St. Croix steadily increased. In 1755,
8,897 were enslaved and by 1766 there were 16,956 enslaved. There were
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18,121 slaves on 197 plantations in 1792, numbers peaked at 24,723 in 1 815,
and decreased to 18,605 in 1840 (Hall 1994; Westergaard 1917).
The treatment of slaves by the Danish was harsh, and they were
relatively inexperienced in dealing with the system of slavery as evidenced
by no initial laws governing regulation of enslaved peoples (Hall 1994;
Westergaard 1917). It is likely that this harsh treatment was a major factor
influencing the slave revolt on St. John in 1733. The economic nature of the
plantation saw the slaves as merely the power to make the system work
efficiently. It has been reported that the plantation owners on St. John and
the Virgin Islands in general did not provide their slaves with allotments of
clothing, food, shelter, and other material goods on a regular basis. Instead,
the slaves were given access to a provision ground; essentially poor,
unproductive land on the plantation to grow their own food (Carstens
1997:72 [1740]; Hall 1994:79; Oldendorp 1987:222 [1777]; Olwig 1993:22;
Westergaard 1917:158). Westergaard states "The Negroes were expected to
raise all their own food, except for such low-grade fish or defective Irish beef
as might be allotted to them when the food supply ran short" (1917:158).
The "low-grade fish" Westergaard describes are preserved fishes, cod,
mackerel, and herring, which were shipped in large quantities from the North
Atlantic to the West Indies as a cheap source of protein for the slaves (see
Chapter X). Provision grounds are typical features on Caribbean plantation
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sites and allowed the enslaved to have some control over their subsistence to
cope with sometimes little or no assistance from their masters (Hall 1994;
Marshall 1993 ; Mintz 1974, 1995; Mintz and Hall 199 1 ; Oldendorp 1987
[1777]; Tomich 1991, 1993). As Bastide states (cited in Tomich 1993), the
provision grounds served not only as a functional adaptation to the plantation
economy, but also as a 'niche' within slavery that allowed collective self
expression by the slaves. The grounds also served as a niche where Afro
Caribbean culture could develop (Tomich 1993:234). The activities at
provision grounds provided slaves opportunities to make decisions regarding
their subsistence without direct intervention of the planter.
The first Danish slave code of 1733 was primarily concerned with
planter's rights over slaves and it forbid slaves town property. The code dealt
extensively with the topic of marronage, with death and dismemberment
being some of the punishments. A curfew, reprimands for stealing, and
regulation of "slave entertainments" were also codified (Hall 1994:57-59;
Westergaard 1917: 167-168). Because the slaves were seen as property of
their owners, they were unable to possess anything themselves. They were
unable to offer any goods for sale whether in town or in the country and this
included any livestock or vegetable foods they may have raised on their
provision grounds (Hall 1994:58; Westergaard 1917: 1 67-168). Essentially,
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this first slave code of 1733 saw slaves as units of production with no rights,
even when it came to food, clothing, and shelter (Hall 1994:58).
It wasn't until the slave code of 1755 that any mention of slave's
rights are encountered. The recommended allotment for slaves ten or more
years of age was 2 ½ quarts of cassava flour or corn meal, or three cassavas
weighing 2 ½ pounds each, and 2 pounds of salt beef or 3 pounds of fish
(Hall 1994). Allotments of clothing or cloth twice a year were now required
of the owners. Other portions of slave life the Danish sought to regulate with
this code included marriage, religion, and the exploitation of slave women by
white men. The sale of market goods was still illegal; however, if the slave
had a ticket from the owner it was permitted (Hall 1994:6 1). Because St.
John planters essentially did not provision their slaves, unless very
haphazardly, the material remains associated with slave contexts represent
choices made by the slaves regarding, among other things, subsistence.
The goal of the St. Johnian planters was to have a profitable sugar
producing economy using the open lands and slave labor. The slaves
themselves were seen as an investment and were used as efficiently as
possible but most often were overworked (Olwig 1993: 1 5). A journal from
the Carolina plantation, the Danish Crown owned estate on St. John from the
years 1766 to 1767, gives an idea of the harsh reality of everyday life on the
plantations. Carolina was the largest sugar plantation at the time with 1,687
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acres of land (Olwig 1993). While a large portion of the estate lands were
mountainous, the layout has the plantation grounds, windmill, sugar works,
cattle pens, and slave quarters situated in a small valley with the overseers
house located atop a hill (Olwig 1993 :17). Various tasks were assigned to all
slaves aged six and above. Individuals either worked on the "big gang"
cultivating the fields, in the sugar works, as artisans (coopers, masons, and
carpenters), watchmen, house slaves, or in general maintenance of the
plantation grounds (Olwig 1993 :17). Work started at daybreak, usually
before 6:00 A.M. and continued after 6:00 P.M., usually six days a week,
with the seventh day used to harvest their provision grounds (Olwig 1993;
Westergaard 19 17). The sugar cultivation cycle was two-staged, July
through January was spent planting and weeding the fields; harvesting and
processing was conducted from early February to mid-July (Olwig 1 993:18;
Westergaard 1917).
Early in St. John's history, the flourishing plantation economy was
not always focused on producing sugar. Cotton and provisions were often as
important to the economy. In 1733, 109 plantations are listed on St. John
with only 21 classified as sugar plantations (Westergaard 1917). The prime
sugar producing period for St. John peaked with the rest of the West Indies in
the mid-I 8th century to the early 19th century. The late I 8th century had the
greatest production output (Olwig 1993; Westergaard 1917). In 1796, St.
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John had 1,863 acres planted in cane, producing roughly 850,000 pounds of
sugar for export. From 1821 to 1826, the island exported 1, 100,000 pounds
of sugar (Westergaard 1917:254-255). From these figures we see that St.
John was a flourishing plantation economy based on sugar production (Olwig
1993: 14).
The system of slavery in the Danish Virgin Islands saw no discernable
changes as a result of the Slave Revolt of 1733. It wasn't until 1802, when
formal termination of the slave trade occurred, that changes gradually took
place. At this point, the planters realized better care must be exercised with
their current slaves because no new slaves were forthcoming (Hall 1994;
Olwig 1993). The governor established the slave code of 1817, based in part
on the 1755 code, which required food and clothing allowances for the
enslaved. Ironically, the code of 1755 was never enacted or read to the
inhabitants of St. John (Hall 1994; Olwig 1993 :30). It wasn't until 1834 that
the code required housing to be of substantial construction and dimensions, a
Christmas allowance was to be given, and that a sick house and doctor had to
be available on all plantations (Olwig 1993 :31).
The early 19th century saw St. John fall victim, as other islands did, to
the demise of the cane sugar producing economy with the development of the
European beet sugar industry. This led to rising costs, soil depletion, and an
overall deflation of the sugar prices. There is no doubt that emancipation of
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the nearby British Islands in 1834 also had a significant impact (Olwig
1993:37). Emancipation was granted in the Danish Virgin Islands in July
1848. However, from reading a sample of the codes enacted soon after by
the Danish reveals that they sought to keep the now "free" laborers on the
plantations (Olwig 1 993:83-84):
-Prohibiting all owners and captains of boats and other vessels . ..
under severe penalty, to bring persons belonging to the laboring
classes away from this island
-Compelled the freed to sign contracts with their former owners for
terms of three to six months
-Standard wages set at two dollars per month
-Prohibiting proprietors or possessors of land to sell or lease it to the
estate laborers
- One constable on every plantation to report any violations or work
related problems on the plantations
This labor code essentially re-enslaved the now free black workers. Many
refused to work even though there were labor contracts and they no doubt
realized the consequences of no wages, beating, or jail time (Olwig 1993).
With this collapse of the labor system, the large, grand estates of prior years
ceased to exist; many being sold or dissolved. Smaller estates started to
appear on the landscape with Creoles and Afro-Caribbean laborers forming
the cadre of owners of this now cheap land (Olwig 1993). It is this setting of
declining sugar production and little or no interest on the part of the Danish
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Crown that led to the eventual sale of the Danish Virgins to the United States
in 1917 (Olwig 1 993).

CINNAMON BAY HISTORY

Establishment and Consolidation, 1718-1755

The 300-acre Cinnamon Bay Plantation was formed from three small
agricultural holdings, approximately 100 acres each. The plantations focused
on cotton or sugar production, and are generally referred to in Danish as
"plantagies" (Knight 1999: 15). The adoption of the estate name probably did
not occur until this consolidation took place in the 1760s. Each of these
holdings would have had a processing facility for sugar, known as the
"works", a residence with associated cook house and bake ovens, shelters for
enslaved workers known as the "village", and a field system for cultivation,
animal pasturage, and acreage left in timber for fuel-wood and building
materials (Knight 1999: 15; see also Rehder 1999). Buildings associated with
cotton production were relatively few when compared to those of sugar
production. Structures for cotton included a shed for ginning and baling of
cotton, a dry weatherproof building for storage, a residence with an
associated cookhouse and ovens, and shelter for relatively fewer workers,
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possibly not more than three or four wattle and daub structures (Knight
1 999: 1 9; Tyson 1 992; Westergaard 1 93 8).
The first individual to receive a formal deed to the property was
Daniel Jansen, the son of an Irish-born St. Thomas innkeeper. The 1 728 tax
rolls list Jansen as the owner of a 3000 (Danish) foot-long by 2000 foot-wide,
Caneel Bay Quarter sugar plantagie (Knight 1 999: 1 6). The Jansen property
was the largest of the properties that would ultimately form the Cinnamon
Bay Estate, and was also the one best suited for the production of sugar.
Expansion of this property occurred through the marriage of Daniel and
Arianna Jansen's daughter to their neighbor Pieter Durloo in 1 728, which had
a shoreline cotton plantagie next to the Jansen property (Knight 1 999: 1 7).
Daniel Jansen died in 1 729. The cotton plantation of Durloo was originally
deeded to William Gandy in 1 722. Gandy, an Englishman and builder by
trade, likely built the substantial warehouse that still stands on the shoreline
at Cinnamon Bay today. The labor requirements for a cotton plantation were
smaller than a sugar plantation and ten slaves were reported as working on
the Gandy property before it was sold (Knight 1 999: 1 9). The acquisition of
the Gandy/Durloo property by the Jansen family expanded the land available
for sugar production and they utilized the labor of 27 enslaved men and
women (Knight 1 999:20; see Table 3 . 1 ).
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Table 3.1. Cinnamon Bay plantation population from St. John tax
records, 1739-1800 (adapted from Knight 1999:33)

Date
1 739

1 755
1 760
1 765
1 770
1 775
1 776
1 780
1 784
1 785
1 790
1795
1800
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Owner's Name
Adriana Jansen and
Jasper Jansen
John Hobby (married
Jasper Jansen's widow)
Commandant Harrien
Felchenhauer
Madam Adriana Bodker
Mathias Bowe
Wood and Guyle for
Patrik Mc Donnel
Michael Shoy
Michael Shoy's heirs
Lachlan Mc Lach]an
(married to Mary Shov)
Johannes Dam (married
to Mary Shoy)
Johannes Dam's heirs
Hans D. Cronenberg
(married to Mary Shoy)
Hans D. Cronenberg
(married to Mary Shoy)

Free
6

Enslaved
44

4

65

]

49

1
1

1

47
59
66

1
1
6

121
94
68

3

78

3
4

81
101

3

1 42

In 1 733, the Jansen sugar plantagie was run by the widowed Adriana
Jansen and her two sons. The labor force on the plantation numbered 50
slaves and the production of sugar was steady and profitable. During 1 733, a
severe drought and hurricane crippled the island, and as food became scarce,
enslaved individuals from the Danish West India and Guinea Company
plantation at Coral Bay and others in the area left the plantations and went
maroon. Despite attempts to catch them, these slaves were the first to engage
in acts of rebellion on November 23, 1 733 (Knight 1 999:2 1 ; see also Pannet
1 984 [ 1 733]. The slave uprising on St. John lasted close to one year and was
one of the longest in West Indies history. The Danish fort at Coral Bay was
overtaken; many plantations were burned to the ground and their white
owners killed. As was the case at some plantations, the slaves at the Jansen
plantagie refused to take part and defended the property, but were unable to
prevent the destruction of the boiling house, cane fields, storage building, and
the owner' s residence (Knight 1 999:2 1 ). Those present on the estate at the
time of the attack survived by hiding on Cinnamon Cay, located a few
hundred feet from the shoreline at Cinnamon Bay. It was not until August
1 734, after enlisting the help of French forces from Martinique, that the slave
rebellion was put down (Knight 1 999; Westergaard 1 9 1 7).
After the devastation of the slave revolt, the development of
plantations on St. John was slow to recover. During this period, however, the
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Jansen family again expanded their land holdings. Tax rolls for 1736 indicate
that Daniel and Adriana Jansen's oldest son, Jasper, was the owner of a small
cotton plantagie located on the coast just west of the larger two family lands.
This property was originally deeded to Pieter de Buyck in 1719 and after his
death in 1728, the property was deeded to Abraham Beaudewyn, guardian
and husband of de Buyck' s widow (Knight 1999:22).
This portion of the Jansen family conglomerate was the least
developed, and slave lists for 1736-1739 indicate no more than six workers
ever inhabited the property (see Table 3 . 1). This small labor force indicates
that moderate cotton and provision planting was the economic focus. Like
many plantation owners on St. John, Jansen did not inhabit the property.
It appears from St. John tax records the Jansen, Gandy/Durloo, and
deBuyck/Beaudewyn properties were all fairly separate land holdings in the
first portion of the l 8th century. The merging into a single Jansen family
holding occurred in the late 1730s (Knight 1999:23).
While no tax records survive for St. John from 1740 to 1754, the
Jansen property stayed in family control during this period as evidenced by
several court cases dealing with inheritance and controlling interests in
family property (Knight 1999:28-29). Increased acreage under cultivation
and the upgrade and maintenance of existing property structures is indicated
by the increasing numbers of slaves held by the family, rising from 44 in
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1739 to 65 in 1755. Knight (1999:30) characterizes this period of plantation
development on St. John as one where "large scale diversified plantations
with well developed nuclear residential and industrial complexes" replaced
smaller family holdings with somewhat low output.

Post Consolidation, 1755-1800

The financial success of the Danish West India and Guinea Company
was failing in the mid-1 8th century due to planter debt and mismanagement
by Company officials. This forced the relinquishment of the colony's
operations over to the Danish Crown. While some planters on the islands
favored this over the harsh policies of the Company, they soon found the
Crown was not tolerant of the habitual debt accrued by the planters, and
many plantations went bankrupt (Knight 1999:31). This was the fate of the
Jansen family holdings at Cinnamon Bay. After the death of Jasper Jansen's
widow in 1 75 8, the property was abandoned due to bankruptcy and handed
over to the Justice-councilor and Commandant of St. Thomas-St. John,
Harrien Felchenhauer. Felchenhauer held the property for a short time and it
was then transferred to Madam Adriana Bodker in 17 60. Both Felchenhauer
and Bodker were absentee-owners. It wasn't until mortgage papers were
filed for Madam Bodker in 1766 that the estate was formally named
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Cinnamon Bay. The 1770s saw the property change hands three times (Table
3.1.) with the enslaved population steadily increasing (Knight 1999:33-34).
The property was sold to Michael Shoy in 1776 and upon his death in 1 780 a
formal probate of the property lists the composition of the property at the
time:
. . . the plantation made up of three pieces of land . . . , planted with
sugar, Indian, provisions, etc. on which are found the following
buildings:
A dwelling house, a ditto smaller with a tile roof, a boiling house with
four bricked in sugar kettles, . . . a cook.house with a tile roof, which
cook.house is annexed to a cow barn, a still house with a tile roof, a
sugar mill, a still with pipes in it. 25 Negro houses with straw roofs. ..
(Knight 1999:34-35).
In addition to this detailed description of Cinnamon Bay in 1780, Peter L.
Oxholm (Figure 3 .3) produced a map in the same year that depicts seven
buildings, an animal mill, and a slave village (Knight 1 999:35).
Upon Shoy's death, Lachlan Mc Lachlan, husband to the daughter of
Michael Shoy, became the recorded owner of the property in 1780. By 1783
Mc Lachlan was dead. His probate recorded many buildings, slaves,
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Figure 3.3 : Detail from Oxholm's 1780 map of St. John, showing the Shoy
Plantation at Cinnamon Bay (adapted from Knight 1999; original Rigsarkivet,
Denmark)
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livestock, and plantation tools, as well numerous references to new buildings
and unfinished structures, new sugar kettles, a new still, and a summer house,
all indicating the continuous improvements made by the Shoy heirs (Knight
1 999:36-37).
Mary Shoy married Johannes Dam in 1 784, and despite the relative
prosperity of the Danish colony and the improvements made to Cinnamon
Bay, Mary Shoy Dam found herself widowed yet again and the imbibing
behaviors of Johannes Dam left her deeply in debt and facing claims by other
heirs (Knight 1999:38). Mary Dam took on the mortgage herself, and with
her third husband, Hans D. Cronenberg, whom she married in 1 793, ran a
highly productive sugar plantation that over the next four years (i.e. 1 7931 797) produced 2 1 7,000 pounds of raw sugar (Knight 1 999:39). A plantation
report authored by Cronenberg in 1 797 lists the estate as comprising 1 00
acres planted in sugar cane, five acres of pasture, and five acres set aside for
provision grounds for the slaves. The livestock included 1 1 bulls, 6 cows or
calves, 4 horses, 26 mules, and 43 sheep or goats. At the end of the 1 8th
century, Cinnamon Bay plantation, with 143 laborers, had the largest
workforce since its establishment (Knight 1 999:39).
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The Nineteenth Century to Emancipation, 1800-1848

The 19th century tax records in the Danish Virgin Islands are much
more detailed than was seen in previous years. Danish acres became the
standard size measurement for plantations and each property was classified
into four different categories of land usage: acres in sugar, acres in cotton,
acres in pasture or provision ground, and acres in bush. The termination of
the Danish participation in the slave trade from Africa in January 1803
resulted in more detailed records on the slave population (Knight 1999:42).
These details allow for precise calculation of demographic and physical
changes on Cinnamon Bay and other plantations for the remainder of the
Colonial Period (Knight 1999:42).
Madam Mary Cronenberg took ownership of Cinnamon Bay upon the
death of her third husband in 1805. From 1805 to 1823 Madam Cronenberg
presided over a declining estate (Table 3.2). Data taken from tax rolls and
inventories indicate a gradual decline in the total numbers of acres in sugar
cane cultivation. Cane acreage declined from I 00 acres in 1805 to 73 acres
in 1823 (27 %). During this same period the amount of acreage used for
pasture or provisions declined from 48 to 12 acres (75 %). Acres in bush or
not under cultivation rose from 47 to 220 acres (Knight 1999:53). Similar
declines can be documented throughout the Danish Colony. Reasons for the
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Table 3.2. Madam Mary Cronenberg crop and population data for the
Cinnamon Bay plantation, 1805-1822 (adapted from Knight 1999)
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Date

Acres in
Cane

Acres in
Pasture/Prov.

Acres in

Number of
Slaves

1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822

105
na
105
105
105
105
105
90
90
90
85
60
60
60
40
60
70
55

48
na
48
48
48
48
48
60
60
60
12
15
15
15
10
15
10
15

147

116
na
118
116
112
116

Bush

na

147
147
127
147
147
150
150
150
203
225
225
225
250
225
220
230

I 13

1 10
111
116
120
109
106
108
104
100
99
101

decline can be attributed to yellow fever and smallpox that caused losses
among the enslaved population, failure to sustain the enslaved population
after the abolition of the slave trade, British occupation during the
Napoleonic Wars (1807-1815), a hurricane in 1819, and finally, the
development of beet sugar technology in Europe (Knight 1999:48; Knox
1970:94 [1852] ; Westergaard 1917:251).
Upon her mother's death, Mary Mc Lachlan Lindberg assumed
ownership of Cinnamon Bay. The years corresponding to her period of
ownership, 1823 to 1830, were fairly uneventful. By 1830 only 50 acres
were dedicated to sugar cane cultivation, which was down from 70 acres in
1823. Provision acreage was also in decline, going from a high of 25 acres to
just three (Knight 1999:54).
Several different owners, including a number of partnerships, mark
the remaining years at Cinnamon Bay until emancipation (Table 3.3). On
July 3, 1848, Governor Peter von Scholten proclaimed "All unfree in the
Danish West Indian islands are from today emancipated" (Hall 1 994:209;
Knight 1999:62; Knox 1970 [1852]; Olwig 1993 :42; Taylor 1970 [1888];
Westergaard 1917).
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Table 3.3. Cinnamon Bay plantation owners, 1 831 -1 91 7 (from Knight 1 999)
Year

1 831 -1 835
1 836-1 844
1 845-1 847
1 847-1 855
1 855-1 857
1 858-1 863
1 863-1 867
1 867-1 871
1 871 -1 902
1 903
1 91 7
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Owner

N .S. Hjardemaal/T. Anderson
N.S. Hjardemaal
C.M. Hjardemaal/ C.A. Woldsen
C. Skelton/T. Ivinson/W. Dawson
T. Ivinson
A.C. Hill
J.W. Weinmar
C.A. Lindqvist
Lindqvist family and heirs (land divided into seven parcels)
Reconsolidation under the Danish West Indies Plantation
Company
Sale of the Danish Virgin Islands to the United States

The End of the Plantation System, 1 848-191 7

Just prior to emancipation there were 1,677 slaves on St. John and 15
of 77 estates were engaged in sugarcane cultivation (Knight 1999:63 ;
Westergaard I 917). Labor laws were passed to ensure that continued labor
would be available but the labor force still diminished. Many of the laborers
moved to St. Thomas, others took up their own provision farming, fishing,
and charcoal or lime making to survive (Knight 1999:63). Others remained
on the estates toiling as before. As for Cinnamon Bay, the impact is hard to
assess, as tax rolls are generally less descriptive for this period and the
following decade. Knight (1999:63) states that it appears emancipation had
little initial effect on the Cinnamon Bay property, as the estate's output sugar
yield remained fairly high during this period. For three years prior to
emancipation, Cinnamon Bay produced an average of 67,163 pounds of sugar
and 108.5 gallons of rum per year. In 1848, sugar production fell to 62,974
pounds, but rum production increased significantly to 3,232 gallons. For
three years post-emancipation, both sugar and rum production surpassed that
of the previous years, peaking in 1851 with 74,862 pounds of sugar and 3,788
gallons of rum produced.
An increased number of workers were employed at Cinnamon Bay
after emancipation. Eighty-seven enslaved individuals were on the estate in
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1847 and by 1850 the number had risen to 107 workers (Knight 1999:64).
However, after 1851, both the numbers of workers and the production figures
steadily declined (Knight 1999:64). Knight hypothesizes that the increase in
post-emancipation workers is due to more favorable living conditions than on
other plantations. The seaside location of the "village" allowed laborers
access to abundant fish and shellfish as well as productive provision grounds
associated along the northern edge of the property (1999:64).
Disease was a common occurrence in the Danish West Indies. The
urban areas of St. Thomas and St. Croix were regularly affected with
outbreaks of yellow fever and smallpox. In addition, malaria and leprosy
were always present in the population. The rural plantations were more
insulated from the ravages of these diseases. The outbreak of cholera in
December of 1853 and the more mobile free black population proved
devastating to the islands (Knight 1999:65). The sickness reached Cinnamon
Bay on January 1, 1854, and no portion of the island escaped the epidemic.
Ten percent of the population died while Cinnamon Bay lost 27 souls. Even
after the epidemic subsided, it was difficult to secure a workforce and
production subsequently declined (Knight 1999:70).
In 1867 C. A. Lindqvist purchased the property and started to convert
it from a labor-intensive sugar plantation to a low-maintenance livestock and
dairy farm. By 1868 Lindqvist had four horses, ten goats, and 31 head of
72

cattle grazing on Cinnamon Bay's 35 acres of pasture. He had seven people
employed working on the grounds. The years 1 870 and 1 871 were peak
years for pasture and provision fanning at Cinnamon Bay with 51 acres
planted and 40 head of cattle grazing. In subsequent years the acreage in
pasture and the number of laborers began to decline (Knight 1999:81 ).
Linqvist's wife began parceling out the estate to relatives upon the death of
her husband in 1884. The final division contained seven small land holdings.
In 1902, John E. Lindqvist reconsolidated the family lands back to a single
23 3 ¼ acre property. Records indicate the Danish West Indies Plantation
Company purchased the property in 1903, but kept Lindqvist on as manager.
The purpose of the Company was to revitalize agriculture in the Danish
Islands in hopes of persuading the Crown not to sell the islands to the United
States. While the company's main focus was on the sugar industry of St.
Croix, it experimented with new methods of animal husbandry and farming at
Cinnamon Bay (Knight 1999:83; Westergaard 191 7:256).
Activities continued at Cinnamon Bay for over a decade but the
construction of the Panama Canal resulted in a constant shortage of labor.
The final blow for Cinnamon Bay literally occurred with a devastating
cyclone that leveled the island. It was the worst ever recorded in many
opinions (Knight 1 999:83-84). The islands were subsequently sold to the
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United States in 1917 for a sum of $25,000,000. Sovereignty was granted
January 17, 1917 (Westergaard 1917:261 ).

EAST END HISTORY

Settlement and Provisioning, 1728-1755

The history of the East End begins in 1725 when the land comprising
the East End was patented to Johan Jacob Creutzer. Creutzer is listed in tax
records as a ships chandler, or a retailer of supplies and groceries, and
provisions and was an employee of the Danish West India and Guinea
Company (Armstrong 2001, 2003b). The East End was an early provisioning
supplier for the region. Records list 13 slaves working the land in 1728.
Between nine and 20 slaves were listed as residing on the estate with no
owner or manager present during the first decade of its occupation. Thus it
seems as though the daily activities of the estate and those who resided there
were largely unsupervised (Armstrong 2003b). In addition to producing
provisions such as com, yams, cassava, beans, and squash, areas like the East
End were near many coastal and maritime resources such as fish, shellfish,
and turtles. The initial settlement period of St. John saw plantations engaged
in some level of provision farming, so the economic pursuits of the East End
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were not unique. As the years passed, however, the more fertile plantations
on the island, such as Cinnamon Bay, Carolina, Annaberg, Vessup, and
Adrian, began to focus on the raising of sugar cane as the primary crop
(Armstrong 2001: 145).

Collective Ownership and the Provisioning Estate, 1 755-1810

During 1755 the East End property was acquired by a group of planter
families from Virgin Gorda in the British Virgin Islands. The ownership was
collective in nature and on-site management consisted of four to six white
Creole families (The Georges and the Sewers) and their slaves. Armstrong,
in talking about the inhabitants of the East End, defines Creole as "... persons
who are native to the island but it also implies a mixing of ancestral heritage
in the island setting" (Armstrong 2003b:6).
By the late 18th century, while sugar production dominated the rest of
the island, the East End was still heavily involved in producing land and sea
based provisions. The East End focused on those items needed to sustain
plantation and urban populations in the region (St. John, St. Thomas, and the
nearby British Virgins). The descendants of the families originally from
Virgin Gorda are listed in the tax rolls of 1790 establishing continual family
ownership (Armstrong 2001: 148-149, 2003b:36-37).
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The end of the 18th and the beginning of the 19th century saw many
social changes in the Danish Islands. Most notably was the end of the slave
trade and how this affected plantation life. In the East End, properties were
subdivided among what Armstrong (2003b) calls "Creole Elders," or those
who were descendants of the former owners, former enslaved persons, and
individuals that migrated to the area from neighboring estates and islands.

Internal Transfer of Lands, 1810-1840s

The period from 1810 to 1830 is characterized by the transfer of
parcels of land to individual family members from the larger East End tracts.
By 1840, a well-established Creole West Indian community was seen in the
East End with free persons of color making up the majority of the population.
The immediate pre- and post-emancipation period (roughly 1848 and later)
on the East End is marked by 35 separate households and parcels of land
from the original communal land holding (Armstrong 2001:161, 2003b:4041). Provision farming formed the base of this community; however, a
diverse system of maritime trade, maritime production, and procurement gave
the inhabitants the means to survive. The East Enders no doubt took
advantage of colonial conflict in the region that affected the mercantile trade.
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The inhabitants provided essential services that many needed in the region
and they did so through small-scale trade (Armstrong 2003b:45).

Emancipation and Maritime Focus, 1848-1870

In her study of Afro-Caribbean life on St. John, Olwig (1993) states
that the post-emancipation period on St. John was dominated by a shift
toward provision farming similar to that already employed and used in the
East End. Many were fishermen. By the time emancipation came in 1848,
many of the East End inhabitants already owned their land, so distinct
differences in behaviors or economic pursuits were minimal (Armstrong
2003b). The emergent "peasant population" of freed blacks did not have the
advantage of property ownership or access to modes of marine production as
the East End inhabitants did (Armstrong 2003b:46; but see Shaw 1933).
Census records for the 1 850s show that the majority of East End males were
involved in some type of maritime employment (Armstrong 2003b:46).
The East End was subject to the same natural disasters and disease
outbreaks as the plantations, and the cholera outbreak of 1853 took the lives
of eight people. Restrictions on travel had effects on providing goods and
services for those in the region (Armstrong 2003b:47-48).
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Trade and Transfer, 1870-1917

The sugar plantation system on St. John was essentially gone by the
1870s, and a shift to provision farming was seen across the island. The East
End inhabitants were experienced maritime traders and brokers for the
provisions that others needed on the island (Armstrong 2003b:49). With the
transfer of the islands to the United States, the East End community began to
dissolve, as individuals were lured away by economic pursuits on other
islands and in the mainland United States. The isolation that made the early
East End community so unique was seen as a hindrance in the 20th century
(Armstrong 2003b:58).

Windy Hill Household History

The households (Table 3.4 and 3.5) that make up the Windy Hill site
complex date to the middle-to-late l8th century and were abandoned
approximately 1870. The lands are in the location of what was once known
as the Hansen Bay Estate. Estate inventories for 1804 and 1805 list William
Ashton, Jr., as owner with no persons in residence at the 150 acre estate.
Two acres were used for provision lands. Ashton was married to a
granddaughter of the George family which was one of the original families
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Table 3 .4: East End, Windy Hill landowners and heads of household (from
Armstrong 2003b)
Year
1830-1832
1 832
1 835- 1 870
1880-1920

Owner/Head of Household
Christian Hughes
Maria Percilla George
Timothy George
Prisilla George/William E. George

Table 3.5: East End, Nancy Hill landowners and heads of household (from
Armstrong 2003b)
Year
1830-1 84 1
1845-1870
1 885-1920

Owner/Head of Household
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from Virgin Gorda (Armstrong 2003b). By 1820, the lands of Hansen Bay
were owned by the estate of William Ashton, Jr., (150 acres) and Henry
George (50 acres). Several acres had also been parceled out to establish "free
holdings for several generations of Free Colored East Enders" (Armstrong
2003b: 133) as indicated in several formally recognized deeds recorded in the
1830s. By 1830 Nancy Hill was included in the Hansen Bay parcel, and
Windy Hill had been passed to Maria Percilla George. Nancy Hill was
deeded to John Hughes in 1833 and Windy Hill was owned by Timothy
George around the same time. The 1831 Free Colored list includes John
Hughes and Timothy George (Armstrong 2003b: 136-137). John Hughes of
Nancy Hill died in 1846. The property was unoccupied from the late 1840s
to the early 1850s, when Hughes's younger brother Christian lived on the
property until the 1870s. Timothy George lived at Windy Hill until his death
in the 1870s. Unoccupied, Nancy Hill and Windy Hill were reunited as one
parcel in 1885 and records indicate they stayed in the extended
George/Hughes families well into the early 20th century (Armstrong
2003b:138).
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Pleasant Lookout Household History

The property that makes up the Pleasant Lookout household (Table
3 .6) was not formally deeded until 1817 and was occupied from the 1890s
through the transfer of the island to the United States. For a period of
approximately 130 years the house site was continuously occupied by
_,members of one extended family (Armstrong 2003b:168-169).
The 1817 deed transferred the property from William Ashton to his
daughter Christina George and her partner Philip George (Armstrong
2003b:169-l70). George was listed as a fisherman in the 1835 census. After
his death, his wife was listed as head of household until 1870. By the 1880
census, Philip and Christina's daughter Marianne George was listed as head
of household along with partner George Nissen. By 1911 Angelina Boynes,
a descendant of the initial George and Austin households, is listed as head of
the household (Armstrong 2003b: 172-173).

Rebecca's Fancy Household Histpry

This house site dates to the later period of occupation (post-1870) and
does not appear on tax rolls until 1901. However, beginning in 1878 (Table
3.7) it is recorded in deeds and family records. This house site is unique in
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Table 3.6: East End, Pleasant Lookout landowners and heads of household
(from Armstrong 2003b)
Year
1 8 1 7- 1 850
1 850-1 870
1 880- 1 91 1
191 1 - 1 91 7

Owner/Head of Household
Philip George
Anne George
Marianne George/George Nissen
Angelina Boynes

Table 3.7: East End, Rebecca's Fancy landowners and heads of household
(from Armstrong 2003b)
Year
1 878
1 90 1 - 1 913
1 913- 1 91 9
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Owner/Head of Household
Eva He

and William Edloe

that it represents only one period of use. Rebecca's Fancy is listed as a 1.5acre parcel associated with Eva Hughes around 1 878. It was occupied by
John James Henry and wife, Mary M. (Smith) Henry by the 190 1 census. The
19 1 4 tax records indicate the property was jointly owned by John James
Henry and William Edloe George and was probably passed through and
situated within larger family holdings of both the Henry and Smith (Ashton)
families (Armstrong 2003b:207). Mary M. Smith was a member of the
Ashton-Hughes family. The Henry family remained in the East End
community well into the 20th century (Armstrong 2003b:209).

SUMMARY

The settlement of the Danish Virgin Islands was primarily economic
in nature. The later settlement of St. John was necessitated by declining
natural environments and available land for the continued production of sugar
cane and other crops on St. Thomas. The occupational histories of Cinnamon
Bay reflect the rise and fall of sugar cane and other crops that occurred
throughout the majority of Caribbean islands. The residential and economic
pursuits of the inhabitants of the East End are divergent from those seen at
Cinnamon Bay. East End residents were engaged in provisioning and
maritime pursuits and were essentially the provisioners of the other
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plantations on the island. Land ownership in this quarter of the island was
primarily linked to the settlers from the British Virgin Islands, and family
ownership ties continued to the 20th century.
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CHAPTER IV
ARCHAEOLOGICAL RESEARCH AT
CINNAMON BAY AND THE EAST END

INTRODUCTION
Numerous historic archaeological sites have been excavated in the
United States Virgin Islands including Zufriedenheit at Magen's Bay, St.
Thomas (Righter 1994), Annaberg and Cinnamon Bay Plantations on St.
John (Ausherman, ed. 1982; Brewer and Hammerstein 1988; Edwards 1993 ;
Hatch 1972; Leabo 1997; Wild 1989; Wild and Reeves 1986; Wild et al.
1991), and four sites on Water Island studied by Anderson et al. (2003 ; see
also Wild and Anderson 1992).

CINNAMON BAY

The area surrounding the 300-acre Cinnamon Bay estate has been
within the boundaries of the Virgin Islands National Park since the 1950s.
The coastal portions of the Park include a beach, a campground, and
interpretive center (Armstrong 2003a). Several features associated with the
later sugar plantation of the 18th century are visible in the Park today. Dr.
Douglas Armstrong of Syracuse University has undertaken recent
archaeological investigations on the coast of Cinnamon Bay on behalf of the
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National Park Service. Among the goals of this work included the recording
of as much information as possible on archaeological features and materials
near the shoreline that are subject to damaging erosion from hurricanes and
seasonal storms and are likely to be destroyed in the near future. The site
also provided an opportunity to study the shift from a small-scale cotton and
provisioning plantation that was also engaged in maritime activities during
the early 18th century and its later use as a larger sugar estate (Armstrong
2003a). Other key questions are related to the slave revolt of 1733 and seek
to provide an interpretation of the settlement prior to formal colonization
through the rebellion (Armstrong 2003a). The site has yielded the only
archaeological evidence of the rebellion on the island.
Archaeological excavations have focused on uncovering four
structures associated with the cotton plantation. One is the remains
associated with the early planter's house or storehouse located at the site of
the later sugar warehouse (Figure 4. 1 ). The archaeological studies allow
examination of social interactions between enslaved Africans and the
European planters from the initial settlement of the island. (Armstrong 2000).
Excavations concentrated in four different areas on the shoreline at
Cinnamon Bay. Locus 1 is situated next to the planter/storehouse, a 7x 16
meter multipurpose building and five 1x1 m test units and one 50x50 cm unit
were excavated. Locus 2 contains the remains of Structure 2 that was a
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Figure 4. 1 : Current National Park Service archaeology laboratory
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probable slave residence or ginning shed for cotton. It was constructed of
wattle and daub (mortar) and measures 4x4 meters (Armstrong 2003a).
Twenty-five l xl m units and one 50x50 cm unit (Unit 37) were excavated
here (Figure 4.2). Locus 3 is located west of Locus 2, and here four 1x1 m
units were excavated to expose Structure 3 that was also likely a slave
residence. Locus 4 consists of a rock feature, and 15 1x1 m units were
excavated here. Table 4.1 shows the descriptive contexts associated with
each loci based on mean ceramic dating. Structures 1 and 2 both show
evidence of three construction, occupation, and destruction episodes
(Armstrong 2003a). The material culture associated with the early
occupations of Structure 1 and 2 supports an occupation spanning from the
late 17th to early 18th centuries. The ceramic assemblage contains local
earthenwares, delftware, slipware, stoneware, and porcelain, all of which
indicate a late 17th and early 18th century context (Armstrong 2003a). Glass
fragments include case bottles and onion bottles that also support these dates.
Further evidence is a 1714 Danish coin found lying on a mortar floor, below
the burned ash level of the wattle and mortar house (Structure 2) (Armstrong
2003a).
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Figure 4.2: Cinnamon Bay Locus 2, Structure 2 site map (Wild, personal
communication 2002)
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Table 4.1: Cinnamon Bay loci and descriptive contexts
Loci

MCD1

Locus 1(Warehouse)

1738.6
1769.3
1788.3
1799.7
1717.3
1756.0
1 783.3
1783.3
1 800.2
1722.8
1780.5
1 789.2
1765.3
1788. 1
1 800.3

Locus 2(Structure 2)

Locus 3
(Structure 3)
Locus 4(Rock
Feature)

1 S.D.3
1 S.D.2
(Lower)
er)
{Upp
1698.5
1778.7
1728.0
1810.7
1752.6
1 824. 1
176 1 .4
1 838.1
1763.9
1670.6
1724.8
1787. 1
1792.8
1774 .7
1 813.1
1 753.4
1 830.9
1769.6
1778.0
1667.5
174 1 .2
1819.8
1 766.4
1 812.0
1 822.3
1708.3
175 1 .6
1 824 .6
181 1 .3
1789.4

Descriptive
Context
pre-1734
1734-1775
1770-1819
post-1819
pre-173 4
1734-1775
1775-1819
1775-1819
post-1 8 19
pre-173 4
1775-1819
post- 1 8 19
1775-1819
post-1819
post- 1 8 19

1
Mean Ceramic Date
2 1 Standard Deviation (Upper Limit)
3
1 Standard Deviation (Lower Limit)

(Data provided by Armstrong, personal communication 2002)
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All fauna! materials were identified from the ¼-inch mesh
excavations. Additionally, two 50x50 cm units, Unit 36 in Locus 1 and Unit
37 in Locus 2, were screened through ¼-inch and 1/1 6-inch mesh. Materials
from the northwest comer of Unit 56 (Locus 3) were screened through both
¼-inch and 1/1 6-inch mesh, as were the materials from Unit 55, Locus 1 .

EAST END

In an island wide assessment of archaeological and architectural
resources conducted in 1981-1982, Ausherman discusses five sites in the East
End area: East End School, East End Point, Hansen Bay, Haulover, and
Newfound Bay Point (1982). Armstrong (2003b), discussing these sites in
light of his more recent survey of this area, states that Ausherman' s
information does not closely match site names or contexts with the more than
40 house sites his survey located. He feels the previous researchers were
unaccustomed to documenting the differences in infrastructure associated
with cotton and provisioning plantations and were trying to fit a single sugar
plantation model to the area's numerous sites (Armstrong 2003b:82).
Archaeological investigations were conducted by Magana et al.
(1989) on a 1 2 to 1 4 acre tract in the East End in which they located four
archaeological sites through pedestrian survey and shovel test pits. Site
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OSM 1 was identified as remnants of a 5x8 foot masonry foundation
structure with a probable wattle and daub superstructure. Stone agricultural
terraces were also identified (Figure 4.3 and Figure 4.4). The ceramics
recovered from the shovel test pits indicate a mid-1 9th century
occupation of the house site. Historical documentation suggests that this was
the house site of Antoinette George, listed as owner in the 1 826 land lists for
St. John, and a descendant of the original families that came to the · East End
from the British Virgin Islands (Armstrong 2001 ; Magana et al. 1 989).
Other sites identified (OSM 2, 3, and 4) include two rock masonry
wells and a probable rectangular animal pen or enclosure. The absence of
dateable artifacts from these sites precludes assigning them to a specific time
period; however, the researchers hypothesize the sites are related to livestock
ventures of the late 1 9th or early 20th centuries (Magana et al. 1 989).
Armstrong surveyed the East End in 1 997 with the understanding that
the project area was not dominated by typical sugar plantation sites. With the
assistance of a local historian and site information from a former inhabitant,
Armstrong's research design and focus was on the small land holdings
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Figure 4.3: Location of survey area in the East End (adapted from Magana et
al. 1 989)
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Figure 4.4: Archaeological sites located in the East End (adapted from Magana
et al. 1 989)
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situated within the cotton and provisioning estates (Arm.strong 2001, 2003b).
Intensive survey of the hillsides of the East End was the first portion of the
research. This resulted in locating, mapping, and assessing approximately 50
house sites, stone walls, agricultural terrace systems, and wells (Armstrong
2001, 2003b). In order to deal with the immense amount of information
associated with the features identified in the survey and the problem of the
variable terrain, Global Positioning Systems (OPS) mapping data were used
to provide precise spatial locations for the sites as well as to aid in the
mapping of the various features (Armstrong 2001).
Features identified for the house sites often included-a main dwelling,
a cook area, and an oven. Many of the yards also contained burials, cisterns,
remnants of "kitchen" gardens, and fruit trees. Information recorded in the
field mapping included the extent of the house and yard, the types of
materials used in construction, and details regarding the surrounding
vegetation and topography. The determination of periods of occupation was
identified for most of the sites by materials found in sheet middens down
slope from the house sites (Armstrong 2003b). The identification of
occupation periods was important in determining which house sites were to
receive more intensive archaeological research.
Excavations at three sites were focused on data recovery at the
household level and were concentrated in the house and yard living areas.
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After mapping the visible surface features, subsurface testing was used to
further define artifact distribution patterns and to investigate the sheet
middens associated with structures (Armstrong 2003b:90). Excavation
methods at the three sites consisted of small test units (36-39 centimeter
diameter) dug systematically along a five meter grid and lxl m excavation
units placed near structures and features. Each test unit and excavation unit
were dug using arbitrary 10 centimeter levels until bedrock or foundation fill
was reached. The testing grid extended across each site and extended 30
meters beyond the main features of the site. Armstrong states that because of
the isolated nature of the sites and the community lands bounding them that
there was no mixing of materials from adjacent sites and that the materials
recovered are associated with the household activities of that particular site
and the individuals who inhabited it. The 1x1 m excavation unit locations
were selected to provide further information on the structure and to recover
items used in the daily lives of the inhabitants (2003b:91-92).
The deposits from each house site area were most characteristic of
sheet middens with stratigraphy present. The excavated deposits were
screened through ¼-inch mesh and faunal preservation was excellent because
of the arid environment of the East End (Armstrong 2003b:92).
The sites chosen for extensive excavation were Windy Hill (E28),
Pleasant Lookout (E22), and Rebecca's Fancy (E02) (Figure 4.5-4.8).
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East Enc
Point

.5 Kilometer
Contour Interval 40 feet

Figure 4.5: East End house site locations (adapted from Armstrong 2001)
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Figure 4.6: Windy Hill site plan and topography (adapted from Armstrong
2003b)
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Figure 4. 7: Pleasant Lookout site plan and topography (adapted from
Armstrong 2003b ).
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Figure 4.8: Rebecca's Fancy site plan and topography (adapted from
Armstrong 2003b ).
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The chronological occupation periods for these sites are listed in Table 4.2.
The temporal period was established by defining a date range of occupation
based on the analysis of artifacts contained in surface scatters (ceramics,
glass, and structural elements). These dates were refined further by
calculating Mean Ceramic Dates (Armstrong 2003b:95-96).

SUMMARY

Archaeological excavations at Cinnamon Bay have focused on four
areas associated with the early cotton production activities. These
investigations seek to answer key questions regarding the interaction between
enslaved Africans and European planters on a small scale cotton estate and a
later sugar plantation. Other important information from this site includes
evidence of the 1733 slave revolt and settlement evidence prior to formal
colonization.
Excavations at the East End focused on three sites investigated at the
household level. These sites have a long occupational history and essentially
encompass the settlement history of the East End proper. The archaeological
excavations seek to understand the unique household histories of each family
and their occupational lives within the East End and the surrounding island
community.
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Table 4.2: East End sites and descriptive contexts
House
Site
Windy
Hill

(El8)

Pleasant
Lookout
(Ell)

Rebecca's
Fancy

1 805
1 800

1 .s.oz
(Upper)
1 826
1 823

1 823
1 808
1 825
1 866
. 1 860

1 854
1 847
1 854
1 885
1 886

MCD1

(EOl)

1

Mean Ceramic Date
1 Standard Deviation (Upper Limit)
3
1 Standard Deviation (Lower Limit)
2

102

Descriptive
1 S.D.3
(Lower) Context
pre- 1 8 1 0 (planter)
1 783
pre- 1 8 1 0
1 777
(laborer)
1 81 0- 1 870
1 792
pre- 1 8 1 0
1 792
1 8 1 0- 1 870
1 796
1 870- 1 9 1 7
1 847
1 870- 1 9 1 7
1 835

CHAPTER V
ZOOARCHAEOLOGICAL METHODS
INTRODUCTION

Before discussing any faunal assemblage, it is necessary to discuss the
zooarchaeological techniques utilized to accomplish the analyses.
Taxonomic nomenclature, methods of quantification, taphonomy, butchery
and element distribution, osteometric methods, and bone growth are
considered here.

TAXONOMY AND IDENTIFICATION

Domestic mammal nomenclature follows Sisson and Grossman's
Anatomy ofthe Domestic Mammals (Getty 1975). Non-domestic birds follow
Birds ofthe West Indies (Bond 1993), while reptile and amphibian
nomenclature follows Peterson Field Guides Reptiles and Amphibians:
Eastern and Central North America (Conant and Collins 1991). Taxonomic
nomenclature for marine fish include Peterson Field Guides Atlantic Coast
Fishes (Robins and Ray 1986), National Audubon Society's Field Guide to
Tropical Marine Fishes (Smith 1997), and Randall's Caribbean ReefFishes
(1968). Shell taxonomy follows that of Peterson Field Guides Shells ofthe
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Atlantic and Gulf Coasts, and West Indies (Abbott and Morris 1995) and the
Audubon Society's Field Guide to North American Seashells (Rehder 1988).
The vertebrate faunal remains from Cinnamon Bay and the East End
were identified using the Vertebrate Comparative Collection in the
Zooarchaeology Laboratory, Department of Anthropology, University of
Tennessee. Bones are identified to the lowest possible taxonomic category.
Bone fragments that could not be identified below class are assigned to size
categories ranging from ''very small" to "large". Passerine birds, such as
robins and sparrows, are classified as ''very small". Small rodents, such as
rats and mice, are also included in the very small category. Bones
representative of birds and mammals such as chickens, dogs, cats, and
mongoose are relegated to a "small" category. Remains classified as
"medium-sized" include those of pigs, sheep, and goats. A "large" mammal
category includes remains of cattle and horse-sized animals. A category also
exists for unknown size and class.
The marine mollusc remains from Cinnamon Bay were identified
using comparative materials housed at the Archaeology Laboratory, Virgin
Islands National Park, and from the author's personal comparative collection.
Minimum numbers of individuals were calculated based on the presence of
the umbilicus or the apex portion of the shell. Shell fragment counts and
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weights were also recorded. East End marine molluscs were identified by Dr.
Douglas Armstrong (Armstrong 2003b).

QUANTIFICATION

Most basic to the discipline of zooarchaeology is to quantify the
subsistence remains from archaeological sites. As growing interest mounted
regarding interpretation of the material remains found on archaeological
sites, it was recognized that faunal remains provided one such way to
reconstruct past lifeways. There are many techniques zooarchaeologists use
to quantify assemblages and one problem is that of standardization of
methods. Questions regarding comparability of results arise as a result. The
common arguments regarding the most popular methods are discussed below.

Number of Identified Specimens (NISP)

NISP is obtained by an actual count of bone or tooth fragments
assigned to a particular taxon. Criticisms exist for this measurement of
taxonomic abundance in a faunal assemblage as well. First, the measure is
affected by butchery and subsequent patterns thereof, and difficulties of
species identification. Collection and taphonomic agents also affect the
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validity of the measurement. The greatest criticism involves element
interdependence (Grayson 1979, 1984). How do we know which elements
and fragments come from different animals in the assemblage?

Minimum Numbers of Individuals (MNI)

Minimum Numbers of Individuals (MNI) and Number of Identified
Specimens (NISP) are calculated as a basic method of quantifying the
assemblage. As stated by others, both MNI and NISP have their
shortcomings (Breitburg 1991; Grayson 1979, 1984; Klein and Cruz-Uribe
1984; Ringrose 1993). MNI is calculated by looking at paired skeletal
elements. First introduced by White (1953), it is done by separating the most
abundant elements into their left and right sides and using the largest number
as the unit of calculation. The measure can be further refined by assessing
age and size variables (Grayson 1979). With MNI, the greatest problem
deals with aggregation. The criteria used to aggregate a site affect the
calculation of MNI. The more divisive the contexts, such as strata, arbitrary
levels, time periods, or features, the closer the MNI values will approach
NISP values (Grayson 1979, 1984; Reitz and Scarry 1985). However, if the
contexts are not mixed and the aggregation units cannot be further divided,
the MNI values may actually be more representative of actual individuals
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found at the site (Grayson 1984:67). Other problems with MNI include the
assumption that the entire animal was consumed at the site, with the animal
being represented by the identified element. This may or may not be the
case, as indicated by butchery, exchange behaviors, or market evidence. By
examining element distribution from the assemblage, these variables can be
evaluated. Another problem concerns the importance of smaller species in
the diet. While smaller species, such as fish, may be identified at a site, their
relative importance in the diet when compared to one identified cow is
considerably less (Reitz and Scarry 1985). MNI is also useful in determining
edible meat weight and is still a popular method. This will be discussed later
in the chapter.
Despite the criticisms, MNI and NISP values were calculated for the
St. John faunal materials. Only NISP measures are used here when
considering taxonomic abundance. While it is acknowledged that there is the
problem of element interdependence, it is assumed to be less of a problem
than site aggregation.

TAPHONOMY

While a majority of the work on taphonomic processes has occurred
in the realm of prehistoric assemblages (Berensmeyer and Hill 1 980;
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Bonnichsen and Sorg 1989; Gifford-Gonzalez 1989, 1991), the processes that
affect bones in depositional contexts can be recognized in historic period
faunal assemblages as well. Human induced taphonomic alteration of the
bone in the form of burning was documented for each assemblage. Non
human alteration was also documented with the presence of carnivore and
rodent gnawing. Another taphonomic issue that must be addressed is
differential preservation in post-depositional contexts. Most Caribbean
faunal assemblages contain a high percentage of fish remains. It is likely that
very fragile fish bones will not be preserved. More dense bones will survive
at a greater frequency than the thin, fragile bones. This greatly affects what
bones can likely to be identified. The bone recovered from Cinnamon Bay
and the East End is in excellent condition with minimal burning, carnivore, or
rodent activity.

BUTCHERY MARKS AND ELEMENT DISTRIBUTION

Butchery marks were recorded as to their type, location, and cut
represented. These data yield information regarding the meat cuts and the
potential meat yield of the cuts represented. Meat cuts have been used as a
means to infer some measure of socioeconomic status (Lyman 1987; Schulz
and Gust 1983a) by looking at the quality of the meat cuts consumed, the
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diversity in the number of species consumed, and how many of these
different species were consumed (Crabtree 1 990; Reitz 1 987).
The work undertaken by Crader (1 984) at Jefferson's Monticello
plantation provides an example. The faunal remains from two contexts were
examined, one a storehouse where refuse from the slave quarters was
deposited, and the second a dry well that contained household kitchen refuse
from the main house. Crader's comparisons, based on percentage of species
present and body part distributions, show a difference between the two
contexts. Meaty limb bone portions of sheep were found in the dry well,
while non-meaty axial portions, such as cranial fragments, ribs, and vertebrae
dominated the storehouse assemblage. Crader (1 984:556) suggests that status
differences were reflected in the respective fauna} assemblages at Monticello.
Schulz and Gust (1983a, 1 983b) and Lyman ( 1 987) provide another
good example of reconstructing socio-economic status from historic faunal
remains. Lyman and Schulz and Gust discuss cost per pound of meat, edible
meat yield per cut, and cost-efficiency as measures potentially reflecting
status. These attributes can be used to assign "economic rank" to each cut.
What these measures may be reflecting is purchasing power and not
necessarily status.
A similar method of price scaling was used by Singer (1 985) to
determine socioeconomic status of 1 9th century New England households
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based on relative price ranking index and butchery evidence from fish
remains. He found a positive relationship between ranked index values and
socioeconomic status as indicated from historical data.
Recent work on how socioeconomic status is exhibited in the faunal
record has shifted from the relative price rank and prospective yield of meat
cuts to issues dealing with consumer choice (Branstner and Martin 1987;
Garrow 1987; Gibb I 996; Huelsbeck I 991; Schmitt and Zeier 1993). It has
been recognized that other factors besides social and economic status may
affect what choices are made regarding subsistence practices.
Schmitt and Zeier (1993 :22) discuss three variables that affect
consumer choice. The first is systemic and refers to the relationship between
the community and the markets. Variables that affect systemic variation are
differences in seasons, short and long term price changes, regional
distribution centers, costs of transportation from centers to communities, and
fluctuations in availability of food due to short term problems.
The second variable is structural, which concerns the physical
location of food preparation. This may be a restaurant where large quantities
of food are prepared, or a residence where little or no frequent meal
preparation occurs. The functional identification of the historic structure
represented will determine to what extent ideas about socioeconomic status
and consumer choice are determined (Schmitt and Zeier 1993:23)
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The last variable is consumer related. It has to do with strategies
related to individual, group, or commercial entities. Ethnic patterns of food
preparation, economic status of the group or food preparer, and the time
investment in the preparation of food (Schmitt and Zeier 1993 : 23) cause this
variation.
Another researcher, David Huelsbeck (1991 ), also looks at consumer
behavior and faunal remains and states that most reports and results are not
comparable because researchers fail to identify those factors that influence
acquisition and consumption. In order to compare the results, researchers
must explicitly and consistently define their methods and what they are
measuring. Huelsbeck (1991) proposed a consumer behavior research
framework, which takes into account factors that cause differences in
availability of particular meats and factors influencing what choices
consumers make. This framework looks at factors that affect availability and
choice, classification of the faunal assemblage, and the nature of the data as
related to taphonomy and recovery techniques (Huelsbeck 1 991 :62-63). His
framework provides a standardized way of talking about choice, availability,
methods of quantifying the assemblage in a meaningful way, and how to deal
with taphonomic and recovery biases.
Garrow (1987) advocates using converging lines of evidence to
determine the relative socioeconomic levels of previous occupants of historic
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sites. He believes it is possible to generate a quantifiable notion of status by
using historical document research, economic scaling of ceramics, and faunal
analysis. Consumer choice again is a key factor in these methods. Only one
technique, such as faunal analysis, may not be sufficient to make realistic
statements about socioeconomic status.
Zooarchaeologist Elizabeth J. Reitz (1987) agrees that differences in
faunal usage and choices cannot be attributed solely to status. Reitz
examined the faunal reports from 21 plantation sites in the Southeast that
ranged from the 17th to the 19th century. The assemblages contained faunal
remains from areas inhabited by planters, overseers, slaves, and tenants. Her
analysis showed no clear differences in the faunal sample based on
socioeconomic status. Status differences were not reflected in the usage of
wild versus domestic species, the relative importance of domestic species, or
the preference for pigs or cattle. She believes taphonomic, environmental,
and temporal variables also influence interpretations of patterning in the
faunal record. Recovery and analytical decisions made by the researcher may
help to better define cultural markers of status in the future (Reitz 1987: 116).
Crabtree (1990) emphasizes the variables zooarchaeologists look at as
indicators of status. Some status indicators include butchery methods, tools
used in butchery, and methods of cooking. Other useful criteria besides
species present and body part ratios must be developed. An example of this
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would be research into where the meat was obtained: from a large meat
market, an individual butcher, home butchery, or through preserved meat
products such as barreled pork or beef. Historical documentation in the form
of cookbooks, newspapers, personal diaries, and account books must also be
utilized as sources (Crabtree I 990: I 76- I 77)
Bowen (1992) has suggested that the ambiguity in assigning certain
assemblages as high status or low status individuals is due, in part, to several
problems. First, the meaning of status in these studies is not explicitly
defined. Ambiguity is enhanced because factors of taphonomy and
preservation of certain species are not addressed. Additionally, even with
historical documentation, it is often impossible to determine whether a
particular assemblage is associated with an occupation of high or low social
status. Continuous occupation of an historic site also poses problems in
assigning specific time periods to different groups of individuals or
households (Bowen 1992:272-273). The intermingling of researcher-defined
high and low status cuts of meat within an assemblage can be problematical.
To counter this, Bowen advocates basing our status assessments on
qualitative analyses of the different cuts of meat and their relative importance
(Bowen I 992:274).
Despite the above-mentioned difficulties, an attempt was made to
compare the different cuts represented by Cinnamon Bay and the East End
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domestic mammal bone by classifying them as to high, medium, or low meat
yielding cuts. This method is similar to that used by Eakins (1924), Lyman
(1979), and O'Steen (1986). High meat yield portions and the bones
included are the loin and rump (lumbar and sacral vertebrae, front of pelvis),
pelvis or aitchbone (pelvis and head of femur), upper hind leg (femur), upper
fore leg (humerus), shoulder (scapula, humerus), rib cage, and thoracic
vertebrae. Meat portions considered medium yield include the neck (cervical
vertebrae), fore and hind shanks (radius, ulna, tibia, and fibula), head and jaw
(cranium and mandible). Low yield meat cuts are represented by lower leg
elements (carpals, tarsals, metapodials, and phalanges). This division into
relative meat yield of different areas of the carcass generally follows values
found in Aldrich (1922) and Levie (1970) and they are the same for beef and
pork. Therefore, further division into sub-categories for each species is not
necessary. Table 5.1 lists the meat cuts and the corresponding skeletal
elements included within them.
Element distribution is another method used to assess butchering
practices and consumption. The presence of elements representing the entire
carcass leads one to conclude that "home" or on-site butchering and
consumption was occurring. The identification of butchering refuse or offal
versus consumption refuse is difficult due to changing cultural ideas as to
what is seen as delicacy, everyday food, or waste. The consumption of pig's
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Table 5.1: Meat cuts and corresponding skeletal elements
Meat Cut
Beef
Short Loin
Sirloin
Round
Rump
Chuck

Ribs
Short Ribs
Full Plate
Crania
Neck
Foreshank
Hindshank
Feet
Pork
Short Cut Ham
Loin
Picnic Shoulder
Shoulder Butt
Rib
Crania
Feet

Skeletal Elements Included

Meat Yield

Lumbar vertebrae
Illium, sacrum
Femur shaft, distal femur
Prox. femur, ischium, pubis, acetabulum
Thoracic vertebrae 1 -5, dorsal and medial
ribs 1-5, scapula, prox. humerus,
humerus shaft
Thoracic vertebrae 6-23, dorsal ribs 6- 1 2
Medial ribs 1 -12
Ventral ribs 1 - 1 2
Crania
Cervical vertebrae
Radius, ulna, distal humerus, carpals
Tibia, patella, tarsals
Metapodials, phalanges

High
High
High
High
High

Acetabulum, pubis, ischium, femur, prox.
tibia, tibia shaft
Thoracic vertebrae, lumbar vertebrae,
dorsal ribs, illium, sacrum
Distal scapula, humerus, radius, ulna
Cervical vertebrae, scapula blade
Medial and ventral ribs
Crania
Distal tibia, carpals, tarsals, metapodials,
phalanges

High

High
High
High
Moderate
Moderate
Moderate
Moderate
Low

High
High
High
High
Moderate
Low

115

head products or pigs feet was seen as a delicacy in the mid 19th century;
however, in many 21st century households, these parts are considered waste.
In the mid 19th century, DeVoe (1867) notes that both could be considered
consumption refuse: "Pig's heads . . . are sold either for roasting, head-cheese,
etc., or corned, for plain boil; others have their chops or cheeks taken off,
salted and smoked, with or without the tongue . .. " (DeVoe 1867:96).
It is important to consider what is included in preserved meats. An
example would be a barrel of salt pork. Simplistically, one could consider
those elements included in a barrel of salt pork as "consumption refuse," and
those parts not included as offal. The distinction, however, between
consumption refuse and offal is further complicated when the contents of
different grades of barreled pork are examined.
In the early 19th century, centers in the North and the Midwest of the
United States were shipping salt pork and salt beef to the southern plantations
(Berry 1943:217; Clemen 1923 :117; Gray 1958:841; Walsh 1982:35). Pork
shipped in barrels was graded according to the parts the barrels contained.
"Clear" pork was the highest quality while "mess" and "cargo" were lower
quality (Clemen 1923; Walsh 1982). In describing the various grades,
Walsh states:
Mess pork consisted of the sides of corn-fattened hogs weighing at
least 250 pounds. If the ribs and backbone were removed, the barrel could be
stamped a superior marking of "clear" or "clear mess." Prime pork was
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composed of meat from lighter hogs weighing at least 150 pounds net
[dressed], and had a maximum of inferior cuts like legs, necks, and heads,
with sides filling the remainder of the barrel (Walsh 1982:122).
From these descriptions of the various grades of what constitutes a barrel of
salt pork, we see that the means of classifying pig remains as butchering or
consumption refuse can be somewhat subjective. It seems that nearly all
parts of the pig were consumed but that less desirable portions may have been
shipped to markets in the South or to the West Indies for consumption on
plantations. The content of barreled beef is less frequently reported in the
literature. However, research indicates that heads and lower limbs (carpals,
tarsals, metapodials, and phalanges) were not included in barreled beef
(English 1990; Klippel 2001; Van Wyngaarden-Bakker 1984). The
distinction between butchering refuse (feet) and consumption refuse
(everything but feet) and the implications as to what activities took place on
site to produce assemblages is not as clear cut as one would like.

Bone Growth

The use of estimates of epiphyseal fusion and tooth eruption
sequences gives further insight into meat production and consumption. In the
case of hogs, they mature quickly and reach their optimum finishing weight
of 150 to 250 pounds in roughly one year (Aldrich 1922; Bull 1951). An
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abundance of unfused elements indicates that these animals were taken at
their prime weight while still young. In the case where elements are
identified from older age categories, it is likely these represent breeding
stock. These methods were used to evaluate the St. John faunal
assemblages.

OSTEOMETRIC STUDIES

One of the first attempts to quantify the relative contribution of a
species to the human diet was by Theodore White (1953). His method is
based upon the calculation of MNI values as determined by paired right and
left skeletal elements. This figure is further multiplied by the amount of
edible meat for an individual of "average" weight of that taxon, and is used to
determine the total edible meat represented by an individual (White 1953).
This original method has been modified to include factors of age, sex,
and size differences in estimating individual meat yields. However, as stated
by Reitz et al. (1987), none of these alternatives or additions to White's
method has addressed the problem of allometric laws as applied to biological
species.
Allometric equations explain the proportional changes in an element
as related to absolute changes in the increasing size of the individual (Gould
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1966; Smith 1980). As Gould states, "Allometry is the study of size and its
consequences" (1966:587). Allometric laws serve to define the structural
relationship that exists between body mass and supporting skeletal structures
(McMahon 1975; Pedley 1977; Prange et al. 1979). As an individual grows
and body mass increases, the skeleton must also change in order to support
the increased stress of weight. Other body functions such as metabolic rates
and blood pressure also respond in a similar way (Pedley 1977; Schmidt
Nielsen 1984). In archaeology, the use of allometric scaling is valuable when
looking at bone weight and linear dimensions of weight bearing elements of
the skeleton in order to determine the edible meat weight and/or biomass of a
particular species (see Barrett 1993, 1994; Emerson 1978; Klippel and Morey
1986; Morey et al. 1991; Noddle 1973, 1974; Purdue 1987; Reitz 1985, 1991,
1992b, 1994; Reitz and Cordier 1983; Reitz and Honerkamp 1983 ; Reitz and
Quitmeyer 1988; Reitz and Wing 1999; Reitz et al. 1987).
The formula most often used in allometric scaling is a power function,
Y = aX' (Gould 1966; Reitz and Scarry 1985; Reitz and Wing 1999; Reitz et
al. 1987; Smith 1980; but see Jackson 1989 for a discussion of linear
dimensional based allometry and bone weight ). This type of regression
formula is more appropriate than a regular linear formula, Y = a + bX,
because as pointed out by Gould (1966) and others (McMahon 1973; Smith
1980), the relationship is more exponential or curvilinear than linear or
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isometric when applying dimensions to body mass (Edwards 1976:9;
Grayson 1984: 172; Reitz et al. 1987:305). However, as shown by Leach and
others (Grouard 2001; Leach and Boocock 1995; Leach and Davidson 200 1;
Leach et al. 1996; Leach et al. 1997), the actual model chosen to estimate
body size or body mass can be done depending upon what statistical criteria
(r-square, correlation coefficient, standard error of the estimate, etc.) are most
important for the researcher. The power curve involves transformation of the
X and Y values to a logarithmic scale. This ultimately results in a
transformation to a linear relationship (Edwards 1976:9). Thus, with the log
log transformation of X and Y, the formula becomes: log Y = log a + b log X
(Edwards 1976:9-10; Reitz and Cordier 1983 :238; Reitz et al. 1987:305;
Smith 1980). In the formula, log a is the y-intercept of the natural log plot
found through least squares regression. The slope of the line is designated by
b. The variables X and Y can be defined in many ways, such as total bone

weight, a linear dimension, or edible meat weight (Reitz and Cordier 1983).
The dependent value, Y, is the archaeological unknown, and it is in some way
related to a power of the X value (Edwards 1976:9-10). In the archaeological
application of this method, using linear dimensions, this would be total live
weight or a length measurement. The independent variable, X, can be a linear
or skeletal mass measurement.
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These estimates of body dimension can lead to further interpretations
of the archaeological data. As stated by Reitz and Wing (1999), by
determining body size it is possible to better understand the human choices
that governed which species to exploit, or not to exploit, and which habitats
to exploit for prey. Additionally, it is possible to see changes through time in
overall sizes of the prey taken and the influence of man's predation and the
dietary contribution of particular species to the diet (Reitz and Wing 1999).
Of particular interest is the reconstruction of sizes of fish, especially when
estimating the contribution of fish to the diet and fishing methods (Colley
1987, 1990; Coutts 1975; Desse and Desse-Berset 1994; Keegan 1986; Wing
and Reitz 1982).
A classic reference regarding the size reconstruction of fish is that of
Casteel (1976). Casteel discusses the "single regression method" as a method
of predicting fish size from bone size by using a single regression formula
(1976:95-102). His method is exactly as others have described for allometric
formulae. As stated by Casteel, "The single regression method simply
predicts the size of the animal directly from the size of its bones. There are
no intervening steps in the application of the single regression method to
archaeological materials" (1976: 101).
Key to establishing these regression formulae for estimating sizes of
fish is measuring a modem sample of bones or otoliths from fish of known
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size and weight. One must first start with what bones to measure. This is
often influenced by what bones are likely to be recovered from
archaeological contexts and how well the measurements can be taken on
archaeological materials (Leach and Davidson 2001 ; Leach et al. 1997;
Wheeler and Jones 1 989). Morales and Rosenlund ( 1 979) have produced a
guide with standardized fish measurements much like those von Den Dreisch
( 1 978) produced for mammals. One key issue with using a standardized set
of measurements for maximum distances is that some of the measurement
points are not likely to survive (Wheeler and Jones 1 989). Essentially it is up
to the researcher to choose the measurements or modified measurements that
will best suit their needs, and those that will maximize their measuring
points. It is generally accepted that bones most suited for measurement
include the articular, dentary, maxilla, premaxilla, and quadrate (Leach and
Boocock 1995; Leach and Davidson 2001; Leach et al. 1997; Wheeler and
Jones 1989). Pharyngeal bones (3 ), which contain teeth have also proven
useful (Leach and Boocock 1995; Leach and Davidson 2001 ; Leach et al.
1 997). Other bones frequently used include: basiocciptial, otoliths,
parasphenoid, vertebrae, and to a lesser degree cleithrum, operculum,
postemporal, and supracleithrum (Wheeler and Jones 1989).
European zooarchaeologists have aggressively addressed the topic of
size reconstruction of fishes from linear measurements (Desse and Desse122

Berset 1996a, 1996b; Grouard 2001; Leach and Boocock 1995; Leach and
Davidson 2001; Leach et al. 1997; Smith 1995; Zohar et al. 1997). Desse and
Desse-Berset (1996a) describe several rules of osteometry for fishes. Their
first proposal deals with osteometric homogeneity, which states bone
measurements and fish lengths (standard or total) are usually well correlated.
Bone measurements and fish weights are frequently less correlated (Desse
and Desse-Berset 1996a). The second rule deals with taxonomic proximity.
They describe this as the relationship between bone measurements and fish
length holding true at the species level that often can be extrapolated to the
genus and family level as well (Desse and Desse Berset 1996a: 176). In their
article dealing with the osteometry of groupers, Desse and Desse-Berset
(1996b) suggest that it is possible to use a model for reconstruction of size
and weight for the entire subfamily Epinephelinae. They state that regardless
of specific identity of each specimen, the bone measurement and body size
relationship is on the same regression curve line (Desse and Desse-Berset
1996b). A third proposal considers diachronic homogeneity, in which they
suggest that regardless of the archaeological time scale, whether prehistoric
or historic archaeological fish remains, the relationship of bone
measurements and fish length appears to remain constant. This means
prehistoric remains fit the same curve as modem samples (Desse and Desse
Berset 1996a). The final proposal of geographic homogeneity is similar to
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diachronic continuity. Again, regardless of geographic origin of a taxonomic
group, the osteometric relationship will be the same for bone measurements
(Desse and Desse-Berset 1 996a). Researchers generally accept their first
proposal; and Desse and Desse-Berset feel the remaining proposals, if tested,
might also be widely accepted.
More examples of using regression formulae to estimate fish size are
the voluminous works of Foss Leach and his colleagues (Leach and Boocock
1 995; Leach and Davidson 200 1 ; Leach et al. 1 996, 1 997). In many
instances Leach et al. have taken specific species of fish found abundantly on
New Zealand prehistoric archaeological sites and developed regression
constants based on thousands of linear measurements taken on modem
specimens to estimate fish length and weight. Each species is treated in
much the same manner with the predominant elements chosen to measure
being the articular, dentary, maxilla, pharyngeal bones, premaxilla, and
quadrate. Leach chooses the best-fit regression model based on the least
amount of standard error for the model, not the highest r-square as many
others tend to do (Reitz and Wing 1 999; Reitz et al. 1 987). Leach and
Davidson (200 1 ) present an alternative viewpoint to using regression
formulae as applied to an entire family (see Desse and Desse-Berset 1 996b).
They chose three species of the Labridae family (the spotty, scarlet wrasse,
and banded wrasse) that can only be identified archaeologically to family
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using the five paired cranial bones mentioned above. In establishing
regression formulae for each modem species and then as a pooled group,
Leach and Davidson found that some of the allometric relationships were
quite similar for the three species, but that in other cases they were not. In
particular, measurements for the articular, maxilla, and premaxilla show
extensive overlap for all three species. The measurement of dentary height
plotted against dentary length shows a clear separation for all three species
into size categories. In the estimate of total meat weight, the range from one
species to the next is 10 %. When trying to gauge the contribution of different
species to the diet, Leach and Davidson find this error unacceptable. For
them a 1% error is more comfortable. In cases where size leads to species
separating out in the regression line, Leach and Davidson advocate utilizing
multivariate statistical techniques.
Numerous studies concerned with the estimation of size of North
Atlantic cod (Barrett 1993, 1994; Brinkhuizen 1994; Enghoff 1 983, 1989,
1994; Klippel and Falk 2002; Perdikaris 1996; Rojo 1986, 1987, 1990;
Wheeler and Jones 1976), sardines (Wheeler and Locker 1985), hake (Smith
1995), and mackerel (Klippel and Sichler 2004; Sichler and Klippel 2003)
have been published. Size reconstruction for North Atlantic fishes is of
particular interest in the context of the Caribbean as it relates to a portion of
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the subsistence spectrum accessed by planters, slaves and free persons of
color.

SUMMARY

Zooarchaeological studies must state the methods and techniques used
in the analysis. The use ofNISP and MNI as methods of quantification is
standard throughout the profession. This leads to comparability at the basic
level. Taphonomic factors such as burning, non-human alteration in the form
of carnivore and rodent gnawing, and differential preservation all must be
investigated to account for the assemblage. For historic faunal assemblages,
butchery marks and element distributions provide insights into socio
economic status and the presence of preserved meats. The use of osteometric
studies for the reconstruction of size, whether weight or length, can provide
information on method of capture and degree of exploitation. The techniques
described in this chapter are applied to the faunal materials from Cinnamon
Bay and the East End.
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CHAPTER VI
MATERIALS
CINNAMON BAY

The Cinnamon Bay fauna} assemblage was excavated from three loci.
Locus l is the warehouse and later residence, Locus 2 is associated with
Structure 2, likely an enslaved living quarters, and Locus 3, which
encompasses Structure 3, also a probable enslaved quarter. A total of 49 1 x I
m units and two 50X50 cm units was excavated. Temporal periods
associated with the occupation span from pre-1 734 to post-1 819 based on
mean ceramic dating. All excavated faunal remains were analyzed.
The remains are presented by class, order, family, genus, and species.
Additionally, number of identified specimens and minimum numbers of
individuals are presented for the site. A total of 3,410 animal bones,
weighing 1,825.0 grams (g), was analyzed from ¼-inch mesh screen. Of
these, 264 specimens (46.3 g) were not identifiable to class. A total of 3 ,295
marine mollusc remains, weighing 23,463.1 grams, were also identified from
¼-inch screened materials. Of these, 169 (142. 7 g) were not identifiable
beyond class. The sum of 4,860 animal bone, scales, and eggshell weighing
171.9 grams was identified from 1/1 6-inch screened materials. Of these,
1,472 (48.0 g) were not identifiable to class. An Excel file containing
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information regarding the identification of bone and shell from Cinnamon
Bay is contained in Plate 1 (see Appendix 1 for instructions).

EAST END

The East End fauna} assemblage was excavated from three house
sites. A total of 244 small test units (36-39 cm diameter) and 36 l xl meter
excavation units was excavated. Temporal periods can be divided into three
diachronic units: pre-181 0, 181 0-1870, and 1870-1917 based on mean
ceramic dating. All excavated faunal remains were analyzed using the above
mentioned methods and criteria. All materials analyzed were recovered using
¼-inch mesh screen. Marine shell, however, was identified by Dr. Douglas
Armstrong. A sum of2,249 animal remains weighing 583.5 grams was
recovered (Plate 1). Of these, 12 specimens (1.1 g) were not identifiable to
class. A total of 4,089 marine mollusc remains, weighing 23,833.0 grams,
was also identified. Finescreen recovery methods were not utilized in the
East End excavations. An Excel file containing information regarding the
identification of bone from the East End is contained in Plate 1 (see
Appendix 1 for instructions).
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MAMMAL REMAINS

Mammalian remains in Caribbean island historic contexts are very
sparse due to the paucity of native species. Those that are recovered are often
dominated by domestic mammals imported by Europeans during
colonization. Domestic species were identified in conjunction with Sisson
and Grossman's (Getty 1975) The Anatomy ofDomestic Mammals. The
taxonomic arrangement for non-domestic mammals follows Burt and
Grossenheider (1980). Table 6.1 presents the mammals identified from
Cinnamon Bay and East End ¼-inch screened materials.
Domestic taxa represent a large portion of the mammal bone
recovered from both sites. Domestic pig represents 8.2 % and 9.7 % of the
mammal remains recovered from Cinnamon Bay and the East End,
respectively. Domestic cattle at Cinnamon Bay comprise 3 .9 % of the
mammalian assemblage. Other bovids identified include caprines, with 3.5
% of the Cinnamon Bay and 3.2 % of the East End assemblage represented
by this taxon. Approximately 9 % of the East End assemblage is comprised
of artiodactyl long bone fragments. Two horse bones were recovered from
Cinnamon Bay contexts. The partial remains of one dog were identified from
the East End and represent 8.6 % of the mammal bone identified there.
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Table 6.1: Mammalian fauna from Cinnamon Bay and the East End
Taxonomic Classification

Sus scrofa (Pig)
Sus scrofa cf.
Bos taurus (Cow)
Ovis aries (Sheep)

Caprine (Sheep/Goat)
Bovidae
Artiodactyl
Equus cabal/us (Horse)
Canis fami/iaris (Dog)

NISP

MNI

1

%

7.7
7.7
7.7
7.7
7.7

8.2
0. 1
3.9
0.3
3.2

2

0.3

7.7

0. 1

7.7

0.1

7.7

0.3

7.7

(Indian Mongoose)
Rodentia
(Gnawing Mammals)

2
(Norway Rat)
Rattus sp. (Old World Rat) l O

Rattus norvegicus

lsolobodon
portoricensis cf. (Hutia) 4

1 30

%

58
l
28
2
23

Herpestes auropunctatus

Indeterminate Mammal
Large Mammal
Medium Mammal
Small Mammal
Very Small Mammal
Indeter. Mammal/Bird
TOTAL

Cinnamon Bay

382
53
1 18

9

5
12
711

l .4

0.6
53 .7
7.5
1 6.6
1 .3
0.7
l .7
100.0

l

I
1

3

NISP

18

%

9.7

MNI %

1

20.0

4

17

3.2
2.2
9. l

20.0
20.0
20.0

16

8.6

20.0

49

26.3

49

26.3
1 4.5

6

23. 1
7.7

27
13

East End

100.0 I 186

100.0

s

100.0

Other mammals identified include the Indian mongoose, rodents, and
either Black or Norway rats. Two mandibles were identified as Norway rat
(Armitage et al. 1984). Four fragments likely attributable to hutia, a large
non-native rodent introduced to the islands by Native Americans, were
identified at Cinnamon Bay. This species is now extinct on the island and
identifications were made with the assistance of archaeologically recovered
prehistoric material identified as hutia (Kenneth Wild, personal
communication 2000). Indeterminate mammal bone and mammal bone
attributed to specific size classes comprise roughly 81% and 67 % of the
Cinnamon Bay and East End assemblages, respectively.

BIRD REMAINS

Bird remains from both sites are dominated by domestic chicken
(Table 6.2). Approximately 25 % of the Cinnamon Bay NISP and 57% of the
East End NISP is chicken or compares favorably to chicken. One proximal
humerus of a small gull was identified. Seventy-four percent of the
Cinnamon Bay bone is indeterminate bird or small bird and approximately 43
% of the East End bone is indeterminate.
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Table 6.2: Bird remains from Cinnamon Bay and the East End
East End

Cinnamon Bay
Taxonomic
Classification
Gallus gal/us
(Chicken)

NISP

%

MNI

%

NISP

%

MNI

%

4

6.2

2

50.0

2

28.6

2

28.6

Gallus gal/us cf.

12

1 8.5

l

25.0

2

28.6

1

33.3

I

l .5

I

25.0

43

66.2

3

42.9

65

100.0

7

1 00.0

3

100.0

Laridae
(Small Gull)
lndetenninate
Aves
Small Aves
TOTAL

132

5

7.7

4

100.0

REPTILE REMAINS

The remains of sea turtles comprise 88 % of the Cinnamon Bay
reptile assemblage (Table 6.3). Seven bones attributable to turtle were
identified from the East End. Iguana represent 8% (n=4) of the reptile bone
from Cinnamon Bay. Iguana was not identified for the East End.

SHARK, RAY, AND BONY FISH REMAINS

Fish remains are comprised of specimens from estuarine/tidal flats,
reef, and pelagic habitats, as well as pelagic North Atlantic fish brought to the
islands as preserved fish (Table 6.4 and Table 6.5). Reef omnivores
(squirrelfish, parrotfish, surgeonfish, and triggerfish) represent 66.4 % of the
Cinnamon Bay and 55.8 % of the East End fish assemblages. Reef
carnivores include morays, groupers, sea basses, jacks, snappers, grunts,
porgies, wrasses, hogfish, barracuda, burrfish, and puffers and represent 27.8
% of the Cinnamon Bay fish remains and 39.3 % of the East End fish bones
are from these reef carnivores. Pelagic fish each comprise 5 % of both site's
fish remains. Estuarine/tidal flat species include sharks, rays, and boxfish
that comprise less than 1 % of the Cinnamon Bay fish bone. North Atlantic
pelagic species represent less than 1 % of the fish remains from Cinnamon
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Table 6.3: Reptile remains from Cinnamon Bay and the East End

Taxonomic Classification
Cheloniidae (Sea Turt]es)
Testudines (Turtles)
Iguana sp. (Iguana)
TOTAL

1 34

Cinnamon Bay

East End

NISP
MNI %
NISP %
44
25.0
l
88.0
25.0 7
2.0
I
I
4
8.0
2
50.0
50
1 00.0 7
1 00.0 4

%

MNI

%

1 00.0

I

1 00.0

1 00.0

1

1 00.0

Table 6.4: Shark, ray, and bony fish remains from Cinnamon Bay and the
East End
Taxonomic Classification

Carchrhinidae
(Requiem Sharks)
Raja sp. (Skates)
Muraenidae (Morays)
Gadhus morhua

(Atlantic Cod)
Urophycis sp. (Hake)
Holocentrus sp.
(Squirrelfish)
Holocentridae
(Squirrelfishes)
Epinephelus spp.
(Grouper)

NISP

Cinnamon Bay
%

MNI
1

%

3

0.2

l

0. 1
0. 1
0.2

0.5
0.5
0.5

0.2
0. 1

0.5
0.5

0. 1

0.5

2

4

3
l

45

Epinephelus/Myctoperca sp. 2

Serranidae (Sea Basses) 69
7
Caranx sp. (Jack)
Carangidae (Jacks)
6
Lutjanus spp. (Snapper) 45
Lutjanidae (Snappers)
21
Haemulon sp. (Grunt)
19
Haemulidae (Grunts)
2
Calamus spp. (Porgy)
53
15
Sparidae (Porgies)
Pomacanthus sp.
2
(Gray or French Angelfish)
5
Pomacanthidae
Halichoeres sp. (Wrasse) 2
Bodianusl!Achnolaimus sp. 2
5
Labridae (Wrasses)
1 13
Sparisoma viride
(Stoplight Parrotfish)
Sparisoma viride cf.
2
14.6
Sparisoma spp. 301
(Parrotfish)
Scarus spp. (Parrotfish) 53
Scarus sp.cf.
2
Scaridae (Parrotfishes)
21 1
Sphyraena sp. (Barracuda)?
Acanthurus sp.
12
(Surgeonfish)
3
Scomber scombrus
(Atlantic Mackerel)

2.2
0. 1
3.4
0.3
0.3
2.2
1 .0
0.9
0.1
2.6
0.7
0. 1
0.2
0. 1
0. 1
0.2
5.5

0.5

NISP

East End
%

%

0.8

0. 1

7

3 .5

1 07

5.4

22

1 7.9

l

0.5
3.0
1 .0
0.5
4.0
3.5
1 .5
0.5
8.5
0.5
0.5

58
4
7
32
14
9
3
44
29

2.9
0.2
0.3
1 .6
0.7
0.4
0.2
2.2
1 .4

3
1
1
6
5
3

2.4
0.8
0.8
4.9
4. 1
2.4
0.8
1 1 .4
0.8

6
2
I

7
7
3
l

17
1
I
I

2
l
I

33

l

14
1

0.5
1 .0
0.5
0.5
1 6.4

1 26

l

0. 1
6.2

34
2
9.8

0. 1
61

30.3

I

0.5
100

5
4.9

0.3
12

2.6
0. 1
10.2
0.3
0.6

14
1
7
1
1

7.0
0.5
3.5
0.5
0.5

8

0.4

1 48

7.3
0. 1
1.1

0.2

MNI

I
22

l

0.8
27.6
1 .6
0.8

4
1

3 .3
0.8
0.8

0.5
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Table 6.4: (Cont.)
Taxonomic Classification

NISP

Euthynnus/Thunnus spp. 34
(Tuna)
Scombridae (Mackerels) 9
Balistes sp. (Triggerfish) 7
Ba/istes/Melichthyes sp. 1
Balistidae (Triggerfishes) 1 2
Monocanthidae (Filefishes) 3
Lactophrys sp. (Boxfish) 2
2
Chi/omycterus sp.
(Burrfish)
Diodontidae
(Spiny Puffers)
Indeterminate Fish
967
Indeterminate Fish

(Scales)

TOTAL

[6]

2060

Cinnamon Bay
%

MNI

1 .8

2

0.4
0.3
0. 1
0.6
0.2
0. 1
0. 1

1
4
I

2
3
l
I

%

201

East End
%

%

0.8

2

I

0.8
1 .6

1 .4

4

3.3

1

0. 1

I

0.8

1 243

6 1 .0

2037

100.0

21

0.5
2.0
0.5
1 .0
1 .5
0.5
0.5

17
6

0.8
0.3

28

1 00.0

MNI

l

1 .0

1 .0

46.9
1 00.0

NISP

123

100.0

* Note: Numbers in brackets are not used in calculating total NISP or percentage of NISP

1 36

Table 6.5: Identified fish by habitat, Cinnamon Bay and the East End
East End

Cinnamon Bay
NISP

%

MNI

%

29.9

3 12

39.3

60

48.8

1 32

65.7

443

55.8

60

48.8

4.6

4

2.0

39

4.9

3

2.4

7

0.6

2

1 .0

1 093

1 00.0

20 1

1 00.0

794

1 00.0

1 23

1 00.0

Habitat/Behavior

NISP

%

MNI

%

Estuarine/fidal Flats

6

0.5

3

1 .5

Reef Carnivore

304

27.8

60

Reef Omnivore

726

66.4

Pelagic

50

Pelagic- N. Atlantic

TOTAL
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Bay. Approximately 47 % of the Cinnamon Bay fish and 61 % of the East
End fish were only identifiable to class. Six fish scales were also recovered
from the Cinnamon Bay material.

MARINE SHELL REMAINS

Invertebrate remains from both sites are represented by fragmentary
and complete specimens. A total of 60 gastropod and bivalve tax.a was
identified from Cinnamon Bay and 34 were identified from the East End
(Table 6.6 and Table 6. 7). The gastropod assemblages are dominated by the
remains of West Indian top shell and conch shell. Among bivalves, the
lucine clam (Codakia orbicularis), turkey wing (Arca zebra), and the
common yellow cockle (Trachycardium muricatum) comprise the largest
portion of the assemblages.

CINNAMON BAY 1/16" SCREENED FAUNAL REMAINS

A total of 4,381 pieces of bone was identified from the Cinnamon Bay
1/16- inch screening (Table 6.8). Additionally, 1 12 fish scales and 240
pieces of eggshell were recovered. Of the total NISP, 70.9 % were fish and
approximately 2 % of these are from imported North Atlantic species. The
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Table 6.6: Marine shell remains from Cinnamon Bay
Taxonomic Classification
NISP
BIVALVES
Arca zebra (Turkey Wing)
52
Andara notabilis (Eared Ark)
8
Brachidontes exustus (Scorched Mussel)
1
I
Pteria colymbus (Atl. Winged Oyster)
Caribachlamys ornate(Omate Scallop)
I
Nodipecten nodosus (Lion's Paw)
3
Pectinidae (Scallops)
2
Lima scabra scabra (Rough File Clam)
2
Spondylus americana (Atl. Thorny Oyster) 3
Crassostrea rhizophorae (Caribbean Oyster) 1 5
Phacoides pectinatus (Thick Lucine)
1
Codakia orbicularis {Tiger Lucine)
63
Chama sinuosa(Smooth-Edged Jewel Box) 3
Pseudochama radians (L.H. Jewel Box)
1
Trachycardium isocardia (WI Prickly Cockle) 5
Americardia media (Atl. Strwberry Cockle) 2
Macroca/lista maculate (Calico Clam)
2
Dosina concentrica (West Indian Dosina) 1
Donax denticulata (Caribbean Coquina)
31
Asaphis deflorata (Gaudy Asaphis)
1
GASTROPODS

Fissure/la barbadensis

(Barbados Keyhole Limpet)
Diodora sp. (Limpet)
Lottia antillarum (Southern Limpet)
Lottia leucopleura (Black-Ribbed Limpet)
Acmaea sp. (Limpet)
Cittarium pica (West Indian Top Shell)
Tegula excavata (Green-Base Tegu]a)
Turbo castanea (Chestnut Turban)
Astraea americana (American Star-She]])
Astraea caelata (Carved Star-Shell)
Astraea tuber (Green Star-Shel])
Astraea sp. (Star-Shell)
Nerita pe/oronta (Bleeding Tooth)
Nerita tessellata (Tessellate Nerite)
Nerita veriscolor (Four-Toothed Nerite)
Neritina virginea (Virgin Nerite)
Neritina punctulata (Spotted Nerite)
Tectarius muricatus (Beaded Periwinkle)
Heliacus sp. (Sundial)
Cerithium litteratum (Stocky Cerith)
Litiopa melanostoma (Sargassum Snail)

%

MNl

%

1 .6
0.2
<0. 1
<0. 1
<0. 1
0. 1
0. 1
0.1
0. 1
0.5
<0. 1
1 .9
0.1
<0. 1
0.2
0.1
0. 1
<0. 1
0.9
<0. 1

47
6
I
1
1
1
1
2
3
3
I
33
3
1
4
2
2
1
26
1

3 .7
0.5
0. 1
0. 1
0. 1
0. 1
0. 1
0.2
0.2
0.2
0. 1
2.6
0.2
0. 1
0.3
0.2
0.2
0. 1
2. 1
0. 1

2

0. 1

2

0.2

19
2
31
1
2352
4
6
5
5
7
1
8
1
4
80
15
26
1
1
12

0.6
0. 1
0.9
<0. 1
70.8
0. 1
0.2
0.2
0.2
0.2
<0. 1
0.2
<0. 1
0. 1
2.4
0.5
0.8
<0. 1
<0. 1
0.4

19
2
31
l
737
4
5
5
5
6

1 .5
0.2
2.5
0. 1
58.8
0.3
0. 4
0.4
0.4
0.5
0. 1
0.6
0. 1
0.3
6.4
0.6
1 .9
0. 1
0. 1
1.0

1

8
1
4
80
8
24
1
1
12
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Table 6.6: (Cont.)
Taxonomic Classification
Strombus gigas (Queen Conch)
Strombus sp. (Conch)
Cypraea sp.
Cyphoma gibbosum (Flamingo Tongue)
Cymatium pi/eare (Atlantic Hairy Triton)
Cymatium sp. (Triton)
Charania variegata (Atlantic Triton)
Murex sp. (Murex)
Purpua patula (Wide-Mouthed Purpura)
Thais deltoidea (Deltoid Rock Shell)
Co/umbel/a mercatoria (Com. Dove Shell)
Leucozonia latirus (Chestnut Latirus)
Fascia/aria tu/ipa (Tulip Shell)
Olividae (Olive Shells)
Conus mus (Mouse Cone)
Terebra cinerea (Gray Atlantic Auger)
Bulla striata (Common Atlantic Bubble)
Chiton sp. (Chiton)
Barnacle
Opercula (Various Species)
Indeterminate Gastropod
Land Snails
Indeterminate Shell
TOTAL
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NISP
55
29
1
2
4
2
l
5
5
5
3
1
2
14
1
4
1
68
2
2
76
89
1 69
3322

%
1 .7
0.9
<0. 1
0. 1
0. 1
0. 1
<0. 1
0.2
0.2
0.2
0.1
<0. 1
0. 1
0.4
<0. 1
0. 1
<0. l
2.0
0. 1
0. 1
2.3
2.7
5. 1
100.0

MNI
26
3
1
2
4
2
I
3

3
I
2
5
1
4
I
7
0
2
63
16

%
2. 1
0.2
0. 1
0.2
0.3
0.2
0. 1
0.2
0.4
0.4
0.2
0. 1
0.2
0.4
0. 1
0.3
0. 1
0.6
0.0
0.2
5.0
1 .3

1 254

1 00.0

5
5

Table 6.7: Marine shell remains from the East End
Taxonomic Classification
BIVALVES
Arca zebra (Turkey Wing)
Andara notabilis (Eared Ark)
Crassostrea rhizophore (Caribbean Oyster)
Codakia orbicularis (Tiger Lucine)

NISP

1
l
1
66
Trachycardium isocardia (WI Prickly Cockle) 3
Trachycardium muricatum (Yellow Cockle) 1 9
Dosina concentrica (West Indian Dosina) 3
GASTROPODS

Diodora sp. (Limpet)
22
Cittarium pica (West Indian Top Shell)
3632
13
Tegula excavate (Green Base Tegula)
10
Turbo castanea (Chestnut Turban)
Astraea sp. (Star-Shell)
12
Nerita peloronta (Bleeding Tooth)
11
4
Nerita tessel/ata (TesseJlated Nerite)
I
Neritina punctulata (Spotted Nerite)
Techtarius muricatus (Beaded Periwinkle) 14
Littorina sp. (Periwinkle)
12
Heliacus sp. (Sundial)
1
Strombus gigas (Queen Conch)
208
Cypraea cinerea (Gray Cowrie)
I
Cypraea sp. (Cowrie)
5
Trivia sp. (Trivia)
l
Cyphoma gibbosum (Flamingo Tongue)
6
Cassis sp. (Helmut)
2
Cymatium nicobaricum (Gold-Mouthed Triton) l
Cymatium pileare (Atlantic Hairy Triton) 4
Cymatium sp. (Triton)
2
Charonia variegate (Atlantic Triton)
I
11
Murex sp. (Murex)
2
Purpua patula (Wide-Mouthed Purpura)
9
Oliva reticu/aris (Netted Olive)
Conus mus (Mouse Cone)
6
Chiton sp. (Chiton)
2

Opercula (Various species)
TOTAL

2
4089

%

MNI

%

<0. 1
<0. 1
<0. 1
1 .6
0. 1
0.5
0. 1

I
I
l
36
2
13
3

0. 1
0. 1
0. 1
4.0
0.2
1 .5
0.3

0.5
88.8
0.3
0.2
0.3
0.3
0. 1
<0. 1
0.3
0.3
<0. 1
5.1
<0. 1
0.1
<0. 1
0. 1
<0. 1
<0. 1
0. 1
<0. 1
<0. 1
0.3
<0. 1
0.2
0. 1
<0. 1
<0. 1
100.0

22
580
13
IO
12
IO
4
1
14
12
I
1 00
I
5
I

2.5
65.2
1 .5

6

2
1
4
2
l
IO
2
9
6

2
2
890

1.1

1 .3

1.1

0.4
0. 1
1 .6
l .3

0. 1
1 1 .2
0. 1
0.6
0.1
0.7
0.2
0. 1
0.4
0.2
0. 1
1.1

0.2
1 .0
0.7
0.2
0.2
100.0
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Table 6.8: Faunal remains from Cinnamon Bay 1/16-inch material
Taxonomic Classification
MAMMALS
Sus scrofa (Pig)

NISP

Herpestes auropunctatus

(Indian Mongoose)

Rattus sp. (Old World Rat)
Mus sp. (Mouse)

Rodentia (Gnawing Mammals)
lsolobodon portoricensis cf. (Hutia)
Indeterminate Mammal
Very Small Mammal
BIRDS
Indeterminate Aves
Eggshell
REPTILES
Testudines (Turtles)
Ano/is sp. (Anole)
Iguana sp. (Iguana)
Iguanidae (Iguanas)
Lacertila (Lizards)
Colubridae (Non-poisonous Snakes)
Indeterminate Reptile
FISH

£/ops saurus (Ladyfish)
Clupea harengus (Atlantic Herring)
Harengula sp. (False Pilchard, Sardine)

Exocoetidae (Flyingfishes)
Be lonidae (Needlefishes)
Epinephelus sp. (Grouper)
Serranidae (Groupers)
Carangidae (Jacks)
Lutjanidae (Snappers)
Haemulon sp. (Grunt)
Haemulidae (Grunts)
Calamus sp. (Porgy)
Sparidae (Porgies)
Sparisoma viride (Stoplight Parrotfish)
Sparisoma sp. (Parrotfish)
Scarus sp. (Parrotfish)
Scaridae (Parrotfishes)
Sphyraenidae (Barracudas)
Acanthuridae (Surgeonfishes)

1 42

9
3

6

1
297
17

%

1 .3
1 .3

0.2
0. 1
0. 1
<0. 1

1 .3

6.8

17
53
3

0.4
1 .2
0. 1
<0. 1
0. 1
0. 1
0.7

I

3
76
37
9

9
2
10
1
1
3
5
13
3
2
90
14
19
l
3

l .3

1 .3
1 .3

0.4
0. 1

3
3
32

%

<0. 1
<0. 1

4

[240]

MNI

1

11
2

0. 1
1 .7

0.8

0.2
0.2
<0. 1
0.2
<0. 1
<0. 1
0. 1
0. 1
0.3
0. 1
<0. 1
2.1
0.3
0.4
<0. 1
0. 1

1
1
I

3
1
1
2
5
4
2
2
11
2
10
1
1

1 .3
1 3 .9
2.5
1 .3
1 .3
1 .3

1 .3
1 .3
1 .3
1 .3
1 .3
1 .3
3.8
l .3

1 .3
2.5
6.3
5.0
2 .5
2.5

1 3.9

2.5
12.7
1 .3
1 .3

Table 6.8: (Cont.)
Taxonomic Classification
Scomber scombrus (Atlantic Mackerel)
Euthynnus/Thunnus sp. (Tuna)
Balistidae (Triggerfishes)
Balistidae Scales
Monocanthidae (Filefishes)
Balistidae/Monocanthidae
(Triggerfishes/Filefishes)
Diodontidae (Spiny Puffers) Scales
Indeterminate Fish
Fish Scales

[I]
2 1 49
[98 ]

Unidentifiable Bone

1 472

TOTAL

NISP
3
1
2
[ 1 3]
I
l

4381

%
0. 1
<0. 1
<0. 1

MNI
I
1

o/o
1 .3
1 .3

1 .3
1 .3
1 .3

<0. 1
<0. 1

49. 1
33.6
100.0

79

100.0

* Note: Numbers in brackets are not used in calculating total NISP or percentage of NI SP
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finer gauge screening recovered many smaller taxa that were not identified in
the ¼-inch screened material, such as mouse, anole, ladyfish, Atlantic
herring, local (False Pilchard) or imported sardine fishes, flyingfish, and
needlefish. The fish species identified from the 1/16-inch materials are
predominantly represented by very small and fragile vertebrae (e.g. sardines,
Atlantic Herring and Atlantic Mackerel). The recovery of significant
amounts of small reptile (anole, snake, and iguana; approximately 22 % of
identifiable bone) remains is also attributable to the screen size, as is the
recovery of fish scales and avian eggshell.

SUMMARY

The faunal assemblages from Cinnamon Bay and the East End
include four vertebrate classes as well as both marine gastropods and bivalves
and terrestrial snails. Eight families of mammals are identified. Predominant
mammals represented include pig, cow, and caprines for Cinnamon Bay, and
pig and artiodactyls at the East End. Remains classified only to size
categories represent approximately 25 % of the mammal assemblages and are
largely those of medium- and large-sized mammals. Small to very small
sized remains comprise 2 % of the Cinnamon Bay mammal assemblage and
15 % of the East End assemblage. The largest component of both mammal
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assemblages is the indeterminate-sized mammals; they comprise 54 % and 27
% respectively of the Cinnamon Bay and East End assemblages.
One bird family and one bird species were identified for the two
assemblages. Bird remains are dominated by domestic chicken; they
comprise 25 % of the Cinnamon Bay and 57 % of the East End bird bone. A
significant quantity of eggshell was recovered in I /16-inch screened material
from Cinnamon Bay. Besides domestic chicken, the only other bird remains
identified in the ¼-inch screened materials were those of a small gull from
Cinnamon Bay.
Reptiles identified are sea turtle, indeterminate turtle, iguana, anole,
and non-poisonous snake.
By far the most numerous vertebrates identified are fish. Fish
representing 18 families and 27 genera were identified from Cinnamon Bay
and the East End. The majority of the fish identified were those that inhabit
reefs. Most common is parrotfish, with groupers and snappers also well
represented. Cod, mackerel, and herring are non-native northern latitude
fishes represented within the Cinnamon Bay assemblage. These fishes were
brought to the island from the northern Atlantic Ocean as preserved
provisions are discussed in Chapter X.
Cinnamon Bay and the East End marine shell remains are dominated
by that of the West Indian top shell and conch. These inshore, rocky tidal
145

species were collected by human occupants of the islands in the past and
continue to be a readily available food source today (O'Day 2002; see also
Oldendorp 1987:222 [1777]).
Vertebrate fauna is dominated by the presence of marine reef fish at
both archaeological sites. Domestic mammals also provided a limited portion
of the diet at each site. From these remains, it is easy to recognize the
importance of fish to the diet and the fishing techniques utilized to catch them
by the inhabitants of Cinnamon Bay and the East End.
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CHAPTER VII
RESULTS: INTRA-SITE COMPARISONS
INTRODUCTION
Within this chapter, faunal remains are discussed for each site by
occupational period as determined by mean ceramic dating. Time periods
represented for Cinnamon Bay include: pre-1734, 1734-1770, 1770-1819,
and post-1819. A comparison of the four occupational periods is used to
document potential changes through time in resource utilization. Special
attention is given to the degree of reliance on marine taxa and the varied
habitats from which they were exploited. Domestic mammal contribution to
the diet is evaluated using element distribution and butchering evidence.
Additional information is presented regarding taphonomically altered bone.
Occupational periods presented for the East End include: 1755-1810,
1810-1870, and 1870-1917. As with Cinnamon Bay, the time periods are
compared for potential changes through time in resource utilization of
specific marine taxa. Element distributions and butchering evidence of
domestic mammals also are evaluated.
The historical contexts previously discussed for Cinnamon Bay and
the East End (Chapter III) represent a regional perspective and specific
occupational histories of the island (Armstrong 2003b). The four historical
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periods for Cinnamon Bay and the five periods delineated for the East End
are useful for compartmentalizing this information. However, in comparing
the archaeological data, I utilize occupational divisions that correspond to the
specific site history and the archaeological materials as established by Dr.
Douglas Armstrong, primary investigator for Cinnamon Bay and the East
End (Armstrong, personal communication 2002, 2003b ).

TIME PERIOD COMPOSITIONS: CINNAMON BAY

Occupation Period I (pre-I 734)

This first occupation period at Cinnamon Bay contained a total of 587
vertebrate remains (Table 7.1). Sixty-eight percent of the remains (N= 396)
were identifiable to class, family, genus, or species. The remaining 191 bone
fragments (33 %) were unidentifiable. A total of 323 marine shell remains
were recovered from this period as well (Table 7.2). Of these, 86 % were
identifiable to family, subfamily, genus, or species. Approximately 1 4 %
were unidentifiable.
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Table 7. I : Vertebrate faunal remains recovered from the Cinnamon Bay
occupational periods

l

9

4

I

5

2

l

3
I
I

l
I
1

Period
IV
(post
1819)
NISP
22
I
15
2
18
l
I

Taxonomic Classification
Sus scrofa (Pig)
Sus scrofa cf.
Bos taurus (Cow)
Ovis aries (Sheep)
Caprine (Sheep/Goat)
Eauus cabal/us (Horse)

I

I

I

I

5

I

l
l

l
l

l
I

I
I

3
3

I
l

8
I

3
1

210
22
50
1
17
8
2
1

I
l

(1770-

(17341770)

1734)

4

Period
III

Period II

Period I
(pre
NISP

MNI

NISP

MNI
I

1819)
NISP
22

l

1

3

l

Herpestes auropunctatus

(Indian Mon�oose)
Rodentia
(Gnawing Mammals)
Mus sp. (Mouse)

I

Rattus norvegicus

(Norway Rat)

4
2

Rattus sp. (Old World Rat)
lsolobodon portoricensis

cf. (Hutia)
lndetenninate Mammal
Large Mammal
Medium Mammal
Small Mammal
Very Small Mammal
lndeter. Mammal/Bird
Gallus gallus (Chicken)
Gallus gal/us cf.
Laridae (Small Gull)
Indetenninate Aves
Small Aves
E!!i!Shell
Cheloniidae (Sea Turtles)
Testudines (Turtles)
Ano/is sp. (Anole)
IKUana sp. (Iguana)
lguanidae (Iguanas)
Lacertila (Lizards)
Colubridae
(Non-poisonous Snakes)
Indetenninate Reptile
Carchrhinidae
(Requiem Sharks)
Raja sp. (Skates)
£/ops saurus (Ladyfish)
Muraenidae (Moravs)

18

14
l
2
l

l
l

f41}

11

4

l

1

I

9

I

1

[1 381
7
12
18

2
l
I

219
3
42
4
l

1

l

13

f47l

l

14

3

20
2

l

1

l
I
10

l
1

12

I

9

I

4

I

1

l

3
I

l

2

l

51

6

2
I

1
1

I

I

I

6

2

5

I

l
1

3

MNI
l
l
I
l
l
I
I

4

7
2

1

(Atlantic Herring)
Haren11:Ula sp.
False Pilchard, Sardine)

r t 41

l
1
l

1
l
2
l

I

C/upea harenllUS

l
l
l
12

l
l
6
l

9

1
12

Gadhus morhua

l

23

6
1

2

1

23 1
27
20
7
6
4

1

1

l

MNI

I

(Atlantic Cod)
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Table 7. 1 : (Cont.)

Taxonomic Classification
Uroohvcis sp. (Hake)
Exocoetidae (Flyingfishes)
Belonidae (Needlefishes)
Holocentrus SJ).
(Squirrelfish)
Holocentridae
(Squirrel fishes)
Eoineohelus s1>1>. (Grouper)
Epinephelus/Myctoperca

sp.
Serranidae (Sea Basses)
Caranx sp. (Jack)
Carangidae (Jacks)
Lutjanus spp. (Snapper)
Lutianidae (Snaooers)
Haemulon sp. (Grunt)
Haemulidae (Grunts)
Calamus spp. (Porgy)
Sparidae (Porgies)
Pomacanthus sp.
(Grav or French Angelfish)
Pomacanthidae
Ha/ichoeres sp. (Wrasse)
Bodianusllachno/aimus SJ>.
Labridae (Wrasses)
Soarisoma viride

(Sto1>liJdtt Parrotfish)
Sl){Irisoma viride cf.
Sparisoma spp.
(Parrotfish)
Scarus SJ>J>. (Parrotfish)
Scarus sp.cf.
Scaridae (Parrotfishes)
Sohvraena SJ>. (Barracuda)

Acanthurus SJ>.

(Surgeonfish)

l

Period I
(pre
1734)
NISP

I

MNI

Period

Period

Period II
(17341770)
NISP

MNI

1
2

1

IV
(post

Ill

l

(17701819)
NISP

I

1

l
1

s

l

1

l

MNI

l

1

4

1

14

3

25
2

6

s

2

1

1

2

32

1

9
4

l
3

3
1
2

34
3
3

2
1

1

1

2
l

9
9
2
22
7

1
l

2

1
l
l

6

3

I

l

1
7

1

13
2
3
4
12
5

3

1

1
3

4
1

20
6
8

26
6
l

5

8
l

1

12

l

1

3
2
4
l

l

7
1
1

5

1
l

1

l

1

1

l

4

10

4

51

16

4
44

21

5

34

5

l

l

l

1 74

31

6

1

2

l

29

7

13

34

l

9

2

12

3

I

1 19
1
6

30
2
69
4

2

1

3

1

15

2

2

1

1

I

1

1 60

14

l
I

I

Euthynnus/Thunnus SJ)J).

1

1

13

2

21

2

3

1

2

s

1
1

3
3

l

1

1

9
1

I
I

I

1
2 19
191

I

r74l

32

782

1874

2
1

1

1
1
1

35

501

2952

6

I

12

l

1

1
1
I

I

3
1
10

3

3

3

1

l

I

1

859
r2 11

1 497

534

[9]

TOTAL 587

1 50

MNI

l
1

2

l

(Tuna)
Scombridae <Mackerels)
Balistes spp. (Triggerfish)
Balistes/MelichthJ,es sp.
BaJistidae (Triggerfishes)
BaJistidae/Monacanthidae
Monocanthidae (Filefishes)
lactophrys sp. (Boxfish)
Chi/omycterus sp.
(Burrfish)
Indeterminate Fish
Indeterminate Fish
(Scales)
Unidentifiable

l
l
2
l

4

Scomber scombrus

(Atlantic Mackerel)

1819)
NISP

90

215

2048

137

Table 7.2: Mollusc remains recovered from the Cinnamon Bay occupational
periods

Taxonomic
Classification

Period I
(pre
1734)

NISP

BIVALVES

Arca zebra

(Turkey Wing)

Andara notabilis

11

(17341 770)

MNI

NISP

(Eared Ark)

4

(17701819)

NISP

MNI

11

Brachidontes exustes

Period
IV

Period
III

Period II

2

(Scorched Mussel)
Pteria colymbus

(Ornate Scallop)

Nodipecten nodosus

(Lion's Paw)
Pectinidae (Scallops)

I

l

Lima scabra scabra

(Rough File Clam)

Spondylus americana

2

(Caribbean Oyster)

Phacoides pectinatus

I

(Thick Lucine)

Codakia orbicularis

(Tiger Lucine}

Chama sinuosa

7

I

12

4

(Smooth-Ed2ed Jewel Box)
Pseudochama radians

(Left Handed Jewel Box)

1

I

(West Indian Prickly Cockle)

I

I

(Atlantic Strawberry Cockle)

I

1

Trachycardium isocardia

Americardia media

Macrocallista maculata

(Calico Clam)

Dosina concentrica

I

28

6

6

1

I

3

3

I

I
I

I

2

I

3

3

I

1

22

13

1

I

I

I

I

I

10

10

6

6

2

2

7

7
I

1

I

2

1

2

2

(Caribbean Coquina)

4

4

(Gauday Asaphis)

1

1

1

I

Asaphis deflorata

GASTROPODS

(Barbados Keyhole Limpet)

1

I

I

22

15

2

2

I

I

I

I

11

8

6

5

4

2
8

2

4

Fissure/la barbadensis
Diodora sp. (Limpet)
Lottia antillarum

12

I

(West Indian Dosina}

Donax denliculata

8

(Southern Limpet)

Lottia leucopleura

(Black-Ribbed Limpet)

Acamea so. (Limpet)

5

5

2

2

MNI

32

(Atl. Thorny Oyster)

Crassostrea rhizophorae

NISP

MNI

(Atl. Winged Ovster)

Caribachlamys ornate

(post
1819)

17

17

I
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Table 7.2: (Cont.)

Taxonomic
Classification

Cittarium pica

(West Indian Too Shell)
Tegu/a excavata

1734)

NISP

217

(17341770)

NISP

MNI
64

317

Ill

(Chestnut Turban)

Astraea americana

l

(17701819)

NISP

MNI

95

(Green-Base Tegula)
Turbo castanea

Period
IV
(post

Period

Period II

Period I
(pre

I

1819)

NISP

MNI

MNI

778

289

960

252

l

l

3

3

2

l

3

3

(American Star-Shell)

l

l

I

I

2

2

(Carved Star-Shell)

l

l

3

3

I

l

(Green Star-Shell)

3
l

2
l

Astraea cae/ata
Astraea tuber

l

l

l

l

2

2

(Bleeding Tooth)

2

2

5

5

l

l

(Tessellate Nerite)

l

I

l

l

2

2

Astraea so. (Star-Shell)
Nerita peleoronta
Nerita tessellatta

Nerita versicolor

(Four-Toothed Nerite)

l

I

(Vinzin Nerite)

13

13

Nerilina viginea

Neritina punctu/ata

(Spotted Nerite)

Tectarius muricatus

(Beaded Periwinkle)

Heliacus sp. (Sundial)
Cerithium litteratum

6

5

11

11

30

30

20

20

l

l

10

4

2

2

2

2

5

3
l

11

11

l

l

41
15

20
2

I

{Stockv Cerith)

Litiopa melanostoma

{Sar�assum Snail)
Strombus 2i2as (Oueen Conch)
Strombus sp. (Conch)
Cvoraea sp. (Cowrie)

l

2

l

11

4

l
3
I

11
3

6

11

3
l

Cyphoma gibbosum

(Flamingo Tongue)

Cymatium pileare

(Atlantic Hairv Triton)

Cvmatium sp. (Triton)
Charonia variegata

(Atlantic Triton)

Murex sp. (Murex)
Purpua patula

Terebra cinerea
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1
l

l

l

I

I

2

l

2

2

l

I

2

2

2

2

2

2

2

2

I

l

l
2

2

I

l
2
l

l
2
l

I

1

2

2

2

2

1

1

(Chestnut Latirus)

(Grav Atlantic Auger)

1
1

2

Fasciolaria tulipa

(Tulip Shell)
Olividae (Olive Shells)
Conus mus (Mouse Cone)

2

2

(Deltoid Rock Shell)
Leucozonia latirus

2

I
l

Thais deltoidea

(Common Dove Shell)

I

1
l

(Wide-Mouthed Purpua)
Co/umbel/a mercatoria

I

IO

I

Table 7.2: (Cont.)

Taxonomic
Classification

1 734)

NISP

Bulla striata

(Common Atlantic Bubble)

Chiton sp. (Chiton)

Barnacle
()percula (Variuos Species)
Land Snails
Indeterminate Shell

MNI

(17341770)

NISP

( 1770-

I

15

4

4

2

6
76

2

TOTAL 323

109

512

1819)
NISP

MNI

6

44

Period
IV
(post
1819)
NISP

Period
Ill

Period II

Period I
(pre

170

MNI

37

1

2

2

1
42

1065

1

464

MNI

I
8
2

I
2

78

12

1310

454

73

1 53

Occupation Period II (1734-1770)

The second occupation period included a total of 1,874 fauna! remains
of which 58 % were identifiable to class, family, genus, or species (see Table
7 .1). However, 42 % of the bone identified for the second occupation period
was unidentifiable. Additionally, 512 marine shell remains were recovered in
this period, with 15 % unidentifiable to class, genus, or species (see Table
7.2).

Occupation Period III (1770-18 19)

The third occupation period contained a total of 2,952 bone fragments
(see Table 7.1). Seventeen percent of the remains were unidentifiable while
83 % were identifiable to class, family, genus, or species. A total of 1065
marine shell remains was recovered from this period as well (see Table 7.2).
Of these, 96 % were identifiable to family, genus, or species. Four percent
were unidentifiable. Three bone button fragments were recovered from
Locus 2, Structure 2 contexts from this occupation period. The
manufacturing method is identical to that described in Klippel and Schroedl
(1999) from Brimstone Hill Fortress, St. Kitts.

154

Occupation Period IV (post-1819)

The final occupation period at Cinnamon Bay contained a total of
2,048 vertebrate remains (see Table 7.1). Ninety percent of the remains (N=
1,833) were identifiable to class, family, genus, or species. The remaining
215 bone fragments (11 %) were unidentifiable. A total of 1,310 marine shell
remains was recovered from this period (see Table 7.2). Of these, 94 % were
identifiable to family, genus, or species. Approximately 6 % of the marine
shell for this period was unidentifiable.

TIME PERIOD COMPARISONS: CINNAMON BAY

Taxa Composition

The utilization of different animal classes at Cinnamon Bay does
change through time (Figure 7.1 and Table 7.3). Bony fish remains in all
occupation periods contributed the most to the diet. The use of fish in Period
I represents 45 % of the assemblage. The use of fish is focused on reef
omnivores (71 %) and reef carnivores (23 %) (Figure 7.2 and Table 7.4).
Pelagic and Tidal/estuarine fish species from the North Atlantic contribute
approximately 3 % of the fish assemblage. Local estuarine/tidal flats and
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Figure 7.1: Taxa identified by occupation period at Cinnamon Bay

Table 7.3: Taxa utilization by occupation period at Cinnamon Bay
Class

Period I
NISP

Mammal
47
Bird
9
Reptile
15
Fish
325
Mollusc
323
TOTAL 719

156

o/o

6.5
1 .3
2.1
45.2
44.9

100.0

Period II
NISP

316
32
50
694
512

1604

o/o

1 9.7
2.0
3.1
43.3
3 1 .9

100.0

Period III
NISP

307
15
24
2 1 05
1065

3516

o/o

8.7
0.4
0.7
59.9
30.3

100.0

Period IV
NISP

384
13
39
1397
1310
3143

o/o

12.2
0.4
1 .2
44.4
4 1 .7

100.0
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Figure 7 .2 : Exploitation of marine fish habitat by occupation period at
Cinnamon Bay

Table 7.4: Marine fish habitat exploitation by occupation period at Cinnamon
Bay

Habitat/Behavior
Estuarine(fidal
Flats
Reef Carnivore
Reef Omnivore
Pelagic
Pelagic-North
Atlantic
Estuarine/Tidal
Flats-North
Atlantic

Period I
NISP

%

Period II
NISP

%

Period III
NISP

%

Period IV
NISP

%

1

0.9

14

24
75
2
1

22.6
70.6
1 .9
0.9

60
48
15
0

40.2
32.2
1 0. 1
0.0

1 22
292
32
6

23 .6
56.4
6.2
1 .2

1 37
350
25
3

25.5
65.2
4.7
0.6

3

2.8

12

8.1

51

9.8

10

1 .9

TOTAL 106

100.0 149

9.4

15

2.9

12

2.2

100.0 518

100.0 537

100.0

1 57

pelagic fish species also contribute approximately 3 % to the assemblage.
Mollusc remains also contribute significantly to the diet. Use of molluscs in
Period I is the highest of all periods. Mammal remains in Period I comprise 7
% of the assemblage. Avian and reptile remains do not represent more than 4
% of the assemblage in this period.
The Period II assemblage is again dominated by fish and mollusc
remains, 43 % and 32 % respectively. With the mollusc remains, there is a
slight decline in use that continues into Period III. The same occurs with fish
taxa; however, Period III fish remains increase significantly. The use of reef
omnivores and reef carnivores predominates, but the reef carnivore
contribution to the diet increases over that of reef omnivores. An increase in
the use of North Atlantic fishes (8 %) is seen in Period II. Pelagic local fish,
especially tunas, comprise 10 % of the fish assemblage. The contribution of
mammals to the Period II assemblage increases to roughly 20 %. Birds and ·
reptiles are minor components.
The Period III occupation is dominated by fish remains (60 %) and
mollusc remains (30 %). This is a large increase from Period II to Period III
with regard to fish utilization. Reef omnivores again comprise the majority
of the fish, with reef carnivores representing 24 %. North Atlantic fishes
compose approximately 10 % which is a significant and steady increase from
periods I and II. A decline in the presence of pelagic local fish is
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documented in Period III and continues to decline into Period IV. Roughly 9
% of the period was composed of mammal remains and less than one percent
each of bird and reptile remains.
�eriod IV occupation had a roughly even distribution of fish and
mollusc remains (44 % and 42 %), with fish remains declining and mollusc
remains increasing from Period III. Reef omnivores and reef carnivores
again dominate the fish assemblage with relatively similar contributions,
although a slight increase is noted for reef omnivores. A decline in the use of
North Atlantic fish is seen in the final occupation period. A slight peak in
mammal remains is noted in this final period. Avian and reptile remains are
relatively sparse as is the case in Period III.
Because fish remains are the predominate taxa recovered and local
and non-local taxa are represented in the assemblage, it is useful to examine
the composition of the taxa within these parameters (Figure 7.3). While local
taxa are the primary component of the fish represented, it is especially
interesting to note the presence of species from the North Atlantic region.
The increased usage of North Atlantic fishes is seen in those periods prior to
emancipation (Periods II and III). This is likely due to increased pressure by
the government on planters to provide their slaves with provisions. After
1819 and encompassing the post-emancipation period, a sharp decline in the
presence of North Atlantic fish is seen. This perhaps indicates a decreased
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Figure 7.3 : Local versus non-local utilization of fish resources at Cinnamon
Bay
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availability of this food source to the inhabitants of Cinnamon Bay because
the planters were no longer providing these provisions anymore. The fairly
consistent use of local fish and mollusc resources throughout the occupation
of Cinnamon Bay denotes a significant knowledge and utilization of the
bountiful waters adjacent to the plantation complex.

Element Distribution

By utilizing element distributions, one can make inferences regarding
taphonomic effects: butchering practices, food preparation, transport, and
disposal (Reitz and Wing 1999:202-203). Element distributions were
calculated for domestic mammals and fish. For mammals, this was done by
occupation period within the site (Table 7.5 and Table 7.6). Remains of
domestic cow are comprised mostly of vertebra and axial elements (59 %)
with the presence of large rib and vertebra fragments noted. Cranial
elements, especially teeth and teeth fragments, were also represented (26 %).
Hindlimb elements, such as femur, tibia, and fibula, comprise 4 % of the
assemblage. Numerous carpal, tarsal, and phalange portions (1 1 %) were
recovered as well. It is likely the cow remains are not those of barreled beef,
but those of cattle raised on the plantation. Studies in other areas indicate
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Table 7 .5: Element distribution for domestic mammals at Cinnamon Bay
Skeletal Portion
Cranial
Vertebra/Axial
Forelimb
Hindlimb
Feet
TOTAL

Cow
NISP
7
16
0
1
3
27

¾
25.9
59.3
0.0
3.7
1 1.l
1 00.0

Pig
NISP
43
2
1
4
7
59

¾
75.4
3.5
1 .8
7.0
1 2.3
100.0

Caprine
NISP ¾
64.0
16
0.0
0
4.0
1
0.0
0
8
32.0
25
100.0

Table 7 .6: Element distributions for domestic mammals by occupation period
at Cinnamon Bay

Cow (n= 27)
Cranial
Vertebra/Axial
Forelimb
Hindlimb
Feet

Pig (n= 57)
Cranial
VertebralAxial
Forelimb
Hindlimb
Feet
Caprine (n = 25)
Cranial
Vertebra/Axial
Forelimb
Hindlimb
Feet
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Period I
NISP

Period II
NISP

Period III
NISP

4

4

1

Period IV
NISP
7
7

Period I
NISP
3

1
Period II
NISP
5
2

2
Period III
NISP
20

1
Period IV
NISP
15

I
Period I
NISP
1

I
I
Period II
NISP

1
I
Period III
NISP
3

3
4
Period IV
NISP
12
1

1

7

that barreled beef does not contain heads and lower limbs (English 1990;
Klippel 2001; Van Wyngaarden-Bakker 1984).
Pig remains are predominately those from the cranial region (75 %),
with many of the identified remains consisting of loose teeth and teeth
fragments. Lower legs (carpals, tarsals, metapodials, and phalanges)
comprise roughly 12 % of the assemblage. Hindlimb (femur, tibia, and
fibula) and forelimb (humerus, radius, and ulna) contribute 7 % and 2 % of
the pig elements, respectively. Based on the percentage of cranial and feet
elements, one would conclude that hogs were raised at the Cinnamon Bay
plantation. As stated by Walsh (1982), however, the inferior grades of
barreled pork (prime grade) also contained portions of heads, legs, and necks.
So the question of barreled versus locally raised pork is unresolved. Another
method used to determine type of meat production or acquisition is
epiphyseal fusion and tooth eruption and wear data (Silver 1969). Of the 57
pig bones identified from the Cinnamon Bay assemblage, seven bones were
attributable to an age class as designated by Silver (1969). All of the bones
fall into the age category of two years or younger. Hogs mature quickly and
reach their optimum finishing weight of 150 to 250 pounds in roughly one
year (Aldrich 1922; Bull 1951).
Remains of caprines (sheep and/or goat) are comprised primarily of
cranial (64.0 %) and feet (32.0 %) elements, with very few remains from
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meaty limb portions. Three bones were identified as falling into age
categories of less than three years, but greater than 1 .5 years. The
interpretation of caprine remains is hampered by the small sample; however,
a clue as to the method of acquisition is provided by the historical account of
the Slave Revolt of 1733 provided by Pierre Pannett. Pannett ( 1984: 16
[ 1733]) describes the situation of the white planters barricading themselves at
the plantation of Pieter Durio (part of Cinnamon Bay; see Chapter III), and
their attempts to defend themselves against the more than 300 rebels. He
states:
The day was spent resting and taking necessary measures. The boat
was sent back to St. Thomas in order to bring back both supplies and more
support. Governor Gardelin sent a few barrels of biscuits and several of
salted Irish mutton, which stank; he said that there was no other meat to be
had, although in fact the island was well supplied with good beef. They
objected to him in vain that under such circumstances only the very best
would do; he did not relent. They had to take those provisions along, though
even the Negroes would not take a bite of it (Pannett 1984: 1 6 [1733]).
From this description, we find that barreled mutton and barreled beef were
available for consumption on St. John. The secure identification of this in the
zooarchaeological record is tenuous.
Element distributions were also calculated for the identified fish
remains (Table 7.7). A distinction was made between local and non-local
taxa. Local fish taxa are equally represented by cranial elements and
vertebrae, indicating that capture and consumption occurred close to the
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Table 7.7: Element distribution for local and non-local fish at Cinnamon Bay
Local
NISP/ %
Cranial
1 6 1 6/ 49.6
Vertebra
1 644/ 50.4
TOTAL 3260/ 1 00.0

Non-local
NISP/ %
4/ 4.7
82/ 95.3
86/ 100.0
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occupation areas. Non-local taxa are overwhelmingly represented by
vertebral remains, indicating the head portion was deposited elsewhere. This
is related to the processing methods employed for preserved cod, mackerel,
and herring (see Chapter X).

Taphonomically Altered Bone

Thirty-six pieces of bone, roughly 1 % of the total Cinnamon Bay
bone assemblage, had evidence of taphonmically induced changes (Table
7.8). A total of eight bones had evidence of burning, 19 were rodent gnawn,
and nine had evidence of carnivore chewing.
Butchered bone was evidenced in the form of cut and chop marks. A
total of 16 bones were cut or chopped (Table 7.9). Eleven fish (n= 6) and
indeterminate mammal (n= 5) had evidence of butchering. Cow and pig
bones comprised five of the butchered bones. One cow sacrum was chopped
multiple times on the ventral surface, representing carcass division or a loin
cut. One rib fragment was also chopped, representing a rib or short rib meat
cut. Both of these meat cuts are classified as high in terms of relative meat
yield of the cuts (Eakins 1924; Lyman 1979; O'Steen 1986). All pig bone
was chopped, with one illium neck (loin cut), one thoracic vertebra (loin cut),
and one distal tibia epiphysis (lower leg cut, see Table 5. 1) exhibiting
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Table 7.8: Taphonomically altered bone by occupation period at Cinnamon
Bay
Period I
NISP
2

Burned
4
Rodent
Carnivore 1

Period II
NISP
0
1
0

Period III
NISP
4
4

0

Period IV
NISP
2
10
8

Table 7.9: Butchered bone by occupation period at Cinnamon Bay

Cut (n= 4)
Chopped (n=12)

Period I Period II
NISP
NISP
1
1
2
1

Period III Period IV
NISP
NISP
1

2

1

7

1 67

modification. The loin cuts indicate a relatively high meat yield, while the
foot cut is classified as low in terms of meat yield. Because so few bones had
evidence of butchering, it is difficult to state whether the inhabitants were
consuming low versus higher quality meats.

TIME PERIOD COMPOSITIONS: EAST END

Occupation Period I (1755-18 I 0)

This first occupation period at the East End produced a total of 1,580
vertebrate remains (Table 7.10). Virtually all of the remains (n= 1579) were
identifiable to class, family, subfamily, genus, or species. A total of 2,570
marine shell remains was recovered from this period as well (Table 7.11).
Armstrong (2000a) did not report any unidentifiable shell for the East End
assemblage.

Occupation Period II (1819-1870)

The second occupation period included a total of 347 faunal remains,
of which nearly 100 % were identifiable to class, family, genus, or species
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Table 7.10: Vertebrate faunal remains recovered from the East End
occupational periods

Tai:onomic Classification
Artiodactyl
Sus scrofa (Domestic Pig)
Bovidae
Caorine (Domestic Sheep/Goat)
Canis familiaris (Dog)
Indetenninate Mammal
Medium Mammal
Small Mammal
Gallus gal/us (Chicken)
Gallus l!allus cf
Indeterminate Aves
Testudines (Turtles)
Urophycis sp. (Hakes)
Epinephe/us spp. (Groupers)
Serranidae (Sea Basses)
Caranx sp. (Jack)
Carangidae (Jacks)
Lutianus spp, (Snapper)
Lutjanidae (Snaooers)
Haemulon sp. (Grunt)
Haemulidae (Grunts)
Calamus spp. (Por2Y)
Sparidae (Porgies)
Labridae (Wrasses)
Sparisoma viride (Stoplight
Parrotfish)
Sparisoma viride cf. (Stoplight
Parrotfish)
Sparisoma spp_ (Parrotfish)
Scarus sp. (Parrotfish)
Scaridae (Parrotfishes)
Sphyraena sp. (Barracuda)
Acanthurus sp. (Surgeonfish)
Euthvnnus/Thunnus sp. (Tuna)
Scombridae (Mackerels)
Ba/isles sp. (Triggerfish)
Balistidae (Triggerfishes)
Indeterminate Osteichthyes
Unidentifiable

TOTAL

(17S51810)

NISP

6
15
1
2

1

MNI

1
I

1

)

75
40
4
8

24
8

9

15

8

5

1
6
4
3

3
3

2
1

2
10
11

1

1

10
I

1

1

16
3

71
4

1 580

)

1

1

2

1
20
19
12
6
17
960

1

1

5

83

MNI

NISP

I

I
68

18

6
3
2
4

I

1
2

11
1
I
26

30

(18101870)

9
12
2
1

37
24
2
3
6

· Period Ill

Period II

Period I

3

1

1

I
1
2
4
1 07

(18701917)

5

NISP

1

l
1

2
16
3
13
25

I
1

l

1
4

14
14

1

5

2

1
1

5

4

2

38

15

20

7

2

15

4
1

14
2
22

2
1

1

l

43

I

1

l

4

I

7

1

144

l

347

46

2
1
I
4
139
9
3 19

MNI

l
1

1
)

1
29
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Table 7.11: Mollusc remains recovered from the East End occupational
periods
Period I
(17551810)
NISP

Taxonomic Classification
BIVALVES
Arca zebra (Turkey Wing)
Andara notabilis (Eared Ark)
Crassostrea rhizoohorae (Caribbean Ovster)
Codakia orbicu/aris (Tiger Lucine)
Trachvcardium isocardia (WI Prickly Cockle)
Trachycardium muricatum (Yellow Cockle)
Dosina concentrica (WI Dosina)
GASTROPODS
Diodora sp. (Limpet)
Cittariumpica (West Indian Top Shell)
Tefi!U/a excavata (Green Base Tegula)
Turbo castanea (Chestnut Turban)
Astraea sp. (Star-Shell)
Nerita oeloronta (Bleeding Tooth)
Nerita tessellata (Tessellated Nerite)
Neritina ounctulata (Sootted Nerite)
Tectarius muricatus (Beaded Periwinkle)
Littorina SD. (Periwinkle)
Heliacus sp. (Sundial)
Strombus gigas (Queen Conch)
Cvoraea cinerea (Gray Cowrie)
Cwraea SD. (Cowrie)
Trivia sp. (Trivia)
Cvohoma gibbosum (Flamingo Tongue)
Cassis SD. (Helmut)
Cvmatium nicobaricum (Gold-Mouthed Triton)
Cvmatium pi/eare (Atlantic Hairy Triton)
Cvmatium so. (Triton)
Charania variegata (Atlantic Triton)
Murex so. (Murex)
Purpua oatula (Wide-Mouthed Puroura)
Oliva reticularis (Netted Olive)
Conus mus <Mouse Cone)
Chiton so. (Chiton)
Opercula (Various species)

I
I

1
46
3
7
3
13
2295
8

1

12

8

8

8

5

3

I

5

3

13
320
8

1
713

8

8

20
2
3

1

1

4

4

11

12
1
1 27

11
12
1
60

5

5

1
2

2

)

MNI

l

4

I

MNI

Period Ill
(18701 917)
NISP

I

4

4

2

1

84
4

2

3

3

37

23

624
1

4

12
10

1 76
1

4

12

9

1

I

44

17

5

5

I

I

I

I

1

4

2

I

I

4

2

7

7

4

3

6

6

6

6

3

3

2

2

2

2

740

261

I

TOTAL 2570

1 70

MNJ

Period II
(18101870)
NISP

I

I

499

775

126

I

(see Table 7.10). Additionally, 775 marine shell remains were recovered
from this period.

Occupation Period III (1870-1917)

The final occupation period at the East End contained a total of 319 bone
fragments (see Table 7.10). Approximately 3 % of the remains were
unidentifiable. A total of 740 marine shell remains was recovered from this
period (see Table 7.11).

TIME PERIOD COMPARISONS: EAST END

Taxa Composition

The utilization of different animal classes at the East End changes
through time (Figure 7.4 and Table 7.12). In all occupation periods, mollusc
remains occurred in greatest numbers. Sixty-two percent of the remains
identified in Period I are mollusc. Fish also contribute significantly (36 %) to
the diet. Reef omnivores (52 %) and reef carnivores (42 %) are the
predominant taxa identified (Figure 7.5 and Table 7.13). Pelagic species
represent roughly 6 % of the assemblage. Mammals comprise 2 % of the
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Figure 7.4: Taxa identified by occupation period at the East End

Table 7. 1 2: Taxa utilization by time period at the East End
Period I
NISP %
Class
Mammal 82
2.0
<0. 1
Bird
6
Reptile
<0.1
6
Fish
1 483 35.8
Mollusc 2570 62.0
TOTAL 4147 100.0
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Period II
NISP %
3.4
38
<0. 1
1
<0. 1
1
27.3
306
775
69.1
1 121 100.0

Period III
NISP %
6.2
65
0.0
0
0.0
0
25.3
245
70.5
740
1050 100.0

8 0 -.----------- -----p... 60 +--------
Z 40 �.--20
0

+--'....__

Period I

Period II

Period III

a Reef Carnivore • Reef Omnivore • Pelagic
Figure 7.5: Exploitation of marine fish habitat by occupation period at the
East End

Table 7.13 : Marine fish habitat exploitation at the East End
Period I
Habitat/Behavior NISP %
Reef Carnivore
218
41.7
Reef Omnivore
274
52.4
Pelagic
31
5.9
TOTAL 523
100.0

Period II
NISP %
52
32.1
64.8
105
3.1
5
100.0
162

Period III
NISP %
39
36.8
60.4
64
2.8
3
100.0
106

173

Period I bone and shell assemblage. Avian and reptile remains each
contribute less than 1 % of the assemblage for this period.
The Period II assemblage is again dominated by mollusc and fish
remains, 69 % and 27 % respectively. With the mollusc remains there is an
increase in usage that continues into Period III. The opposite occurs for fish
taxa, with usage declining from Period I to Period III. However, fairly
consistent use of reef omnivore versus reef carnivore taxa occurs throughout
all periods. Avian and reptile taxa are minimal components of the diet in this
period.
Period III occupation is dominated by mollusc (71 %) and fish
remains (25 %). The use of mammals increases to roughly 6 % in this final
period. No remains of birds or reptiles were identified.
Similar to Cinnamon Bay, the inhabitants of the East End were skilled
at exploiting the local resources available to them. The increased use of
molluscs through time and a lesser focus on fishing indicate that the East End
community was more occupied with maritime activities and less with
provisioning at this time.
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Element Distribution

Element distributions were calculated for domestic mammals at the
East End for the entire site as well as by time period (Table 7 .14 and Table
7.15). The remains of domestic pig are comprised mostly of cranial elements
(94 %) with one hindlimb (femur) portion noted. Caprine remains are from
the cranial region (63 %), with many loose teeth identified. Three elements
from the feet were also identified. Because so few elements were recovered
for domestic species, it is difficult to determine whether the meat consumed
was raised on site or brought in preserved. Additionally, none of the bones
recovered for domestics could be used to determine age profiles.
Element distributions were also calculated for the fish remains (Table
7.16). Local fish taxa are equally represented by cranial elements and
vertebrae, indicating capture and consumption occurred at or near the
occupation areas.

Taphonomically Altered Bone
Two pieces of bone, less than one percent of the total East End bone
assemblage, had evidence of taphonomically altered changes (Table 7.17).
One bone was burned and one bone was rodent gnawn.
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Table 7.14: Element distributions for domestic mammals at the East End
Pi2
NISP
17

Skeletal Portion
Cranial
Vertebra/Axial
Forelimb
Hindlimb
1
Feet
TOTAL 18

%
94.4

5.6
100.0

Caprine
NISP %
62.5
5

37.5
100.0

3
8

Table 7.15: Element distributions for domestic mammals by occupation
period at the East End
Pig (n=

18)

Cranial
Vertebra/Axial
Forelimb
Hindlimb
Feet

Period I Period II
NISP
NISP
14
3

1

Period I
Caprine (n= 8) NISP
Cranial
1
Vertebra/Axial
Forelimb
Hindlimb
Feet
1

1 76

Period III
NISP

Period II
NISP
3

Period III
NISP
1

1

1

Table 7 . 1 6: Element distribution for fish at the East End
Local Fish
NISP/ %
Cranial 737/ 48.0
Vertebra 798/ 52.0
TOTAL 1535/ 100.0

Table 7. I 7: Taphonomically altered bone by occupation period at the East
End

Burned
Rodent

Period I Period II
NISP
NISP
0
1
1
0

Period III
NISP
0
0
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Butchered bone (n= 17) exhibited cut, chop, and saw marks; some
bones have chop and cut marks while others have chop and saw marks (Table
7. 18). Eleven fish elements had evidence of butchering. Nine vertebrae were
cut or chopped in half. Two grouper maxillae were cut or chopped on their
medial margin which is evidence for removal of the head or splitting in half.
An artiodactyl diaphysis segment was chopped and a radius diaphysis and rib
segment was chopped and sawn. The one pig bone exhibiting butchering
evidence was a femur diaphysis, likely representing a short cut ham, a
relatively high yield meat cut (Eakins 1924; Lyman 1979; O'Steen 1986). A
caprine metacarpal was chopped and cut, possibly representing carcass
division or skinning.

SUMMARY

The Cinnamon Bay occupation is characterized by the utilization of
fish, both local and non-local taxa. The utilization of fish peaks in Period III,
roughly 60 % of the diet, and then falls in Period IV to 42 % of the diet.
While local taxa are the prime fish exploited throughout all periods, from
Figure 7.3 it is evident that the use of imported fish increases through time
until Period IV. At this time, when provisioning of enslaved workers with
fish declines, coincides with the transition to and eventual emancipation of
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Table 7. 1 8 : Butchered bone by occupation period at the East End

Cut (n= 6)
Chopped (n= 5)
Sawn (n= I )
Chop/Cut (n= 2)
Chop/Sawn (n= 3)

Period I
NISP
3
4
I
I
2

Period II
NISP
3
I
0
I
1

Period III
NISP
0
0
0
0
0
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slaves. The use of marine mollusc declines into Period III and then rises
again in Period IV. The focus on marine molluscs as a source of protein in
Period IV perhaps serves the role that imported fish did, or represent another
resource available readily and in close proximity to local fish taxa. The use
of mammals peaks in Period II, falls in Period III, and rises again somewhat
in Period IV.
Trends observed for the East End assemblage encompass the
utilization of three animal classes through time. The use of fish decreases
through time; however, a consistent use of reef omnivores and carnivores is
noted within the overall use pattern. The increase in utilization of mammals
and molluscs is evident for the East End occupation through time.
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CHAPTER VIII
RESULTS: INTER-SITE COMPARISONS
INTRODUCTION

A survey of current literature on historical archaeology in the
Caribbean reveals numerous sites and site types being investigated (for
example see Farnsworth, ed. 2001 and Haviser, ed. 1999). It is infrequent,
however, that faunal remains in the historic Caribbean are reported and
discussed. The faunal remains from Cinnamon Bay and the East End
represent a significant contribution to Caribbean historic zooarchaeology
from which subsistence information can be derived. At both sites, the faunal
remains are well preserved and a sequence of occupation has been established
from first settlement of the two locations, through the enslaved period,
emancipation, and post-emancipation. In this light, it is important to compare
the Cinnamon Bay assemblage with existing faunal assemblages of similar
age from the Caribbean. Three sites were chosen for comparison based on
their similar occupational periods as Cinnamon Bay. In the case of the East
End, the faunal assemblage is compared to one from a similar site type
located within the southeastern United States. Within the Caribbean, faunal
remains have not been reported from a free African context prior to the
analysis of the East End materials.
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The comparison of Cinnamon Bay and other plantation-context sites
is conducted to understand how these assemblages are similar or dissimilar in
their subsistence foci. The assemblage comparisons are made from a pre
emancipation and post-emancipation viewpoint to evaluate any change
regarding utilization of animal classes, such as mammals, fish, and marine
molluscs. The comparison of the East End assemblage to another free
African context is also from a perspective of animal class utilization, but at
the site level as a whole.

ARCHAEOLOGICAL SITES

The sites chosen (Figure 8.1) for comparison are Drax Hall Plantation
(Reitz 1990) and Seville Plantation (Weinand and Reitz 1994), located in St.
Ann's Bay, Jamaica and Montpelier Plantation, located near Montego Bay,
Jamaica (Reitz 1 998). The sites are described below in terms of their
occupational history, excavation methods, and description of the faunal
remains. Table 8.1 presents the contexts examined, their corresponding
dates, and how these relate to Cinnamon Bay. For all sites (Cinnamon Bay,
Drax Hall, Seville, and Montpelier), the contexts have been combined to
represent two periods, namely pre- and post-emancipation. On Jamaica, the
official date of emancipation is 183 8, with a "transitional period' from circa
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•

- Montego Bay
Montpelier

St. Ann's Bay

Figure 8. 1 : Location of Jamaican plantation sites (modified from Armstrong
and Kelly 2000: Figure I )
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Table 8.1: Dates and contexts for Jamaican plantation comparative sites and
Cinnamon Bay

Dates
PreEmancipation

PostEmancipation

1 84

Cinnamon Bay
Contexts
pre- 1 734
1 734- 1 775
1 775- 1 8 1 0
post- 1 8 1 0

Drax Hall
Contexts

mid- 1 700s- 1 8 1 0
1 8 1 0- 1 840
(Transitional)
1 840- 1 900s

Seville
Contexts

Montpelier
Contexts

None

None

1 660-1 880

1 775- 1 850

1808 through 1838. Armstrong (1990:44) classifies this period as a time of
rapid change in the plantation system in which several different systems of
slavery were in existence due to the end of the slave trade in 1 808. For St.
John, emancipation occurred in 1 848.

Drax Hall

Drax Hall is located in St. Ann's Bay, Jamaica, on the northern coast.
Douglas Armstrong classifies the enslaved African contexts from the "Old
Village" as dating from the mid-1700s to 1810; the Transitional (slave/free
laborer) period from 1810 to 1840; and the Free Laborer period from 1840 to
the 1900s (Armstrong 1990:64). Recovered materials were screened through
1/8-inch mesh. Additional materials were recovered from contexts associated
with the planter's residence; however, these are not included in this
comparison because there are no comparative materials from planter contexts
at Cinnamon Bay.
A total of2,882 vertebrate and invertebrate specimens was identified
from the Drax Hall contexts considered here, with an MNI of 913. The
analysis of the molluscan fauna (Armstrong 1990:227-233) indicates an
increase in reliance, in numbers of taxa exploited, from the pre-emancipation
period (Armstrong's Slave and Transitional periods) to the post-emancipation
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period (Armstrong's Free Laborer period). Armstrong attributes this shift to
perhaps increased knowledge of the resources available, increased self
reliance of slaves in the post-emancipation period, and related to this, a
dietary deficiency attributable to reduced accessibility to quality proteins in
the form of salt fish and fresh beef previously provided by the planter/owner
(Armstrong 1990:232). However, an alternative interpretation, based on
NISP and MNI values, indicates there actually is a decrease in frequency
through time from enslaved through free laborer periods (see Armstrong
1990:231, Table 50).
Combining Reitz's data from the Drax Hall assemblage into pre- and
post-emancipation periods, mammals, especially domestic taxa, are the most
numerous class represented after molluscs in both contexts (Table 8.2). It is
also interesting that marine fish contribute relatively little to the diet in both
contexts (1 % in pre-emancipation and 2 % in post-emancipation),
considering Drax Hall is located approximately one kilometer from the coast
(Armstrong 1990:227). Bird remains (less than 1 %) contribute little to the
diet in both periods.
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Table 8.2: Tax.a utilization at plantation comparison sites and Cinnamon Bay

Mammal
Bird

Fish

Reptile/Amphibian

Mollusc

TOTAL

Cinnamon
Bay I
(¾ of
NISP}
l 1 .5
1 .0

Drax
Hall I
(o/o of
NISP}
35.0
0.8

1.5
32.5
100.0

0.0
63 . 1
100.0

53.5

l.l

Seville

Montpelier

(% of
NISP
97.6
0.4
l.4
0.6
0.0
100.0

(% of
NISP}
91.1
2.7
2.6
3.3
0.3
1 00.0

I

I

Cinnamon
Bay II
(¾ of
NISP)
1 2.2
0.4
44.4
1 .2
4 1 .7
1 00.0

Drax Hall
II
(% of
NISP)
45.0
0. 1
2.0
0.0
52.9
100.0
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Seville

Seville Plantation, excavated by Dr. Douglas Armstrong, is also
located in St. Ann's Bay, Jamaica. Contexts used in the comparisons were
combined into a pre-emancipation category and were originally classified as
an early village component dating from approximately 1 660 to 1 760 and a
late village/tenant component dating from 1760 to 1880 (Armstrong and
Kelley 2000: I ). Fauna! remains from Seville were examined by Daniel C.
Weinand and Elizabeth J. Reitz (1994).
A total of 6,690 vertebrate specimens was identified from the Seville
Plantation contexts considered here (Weinand and Reitz 1994:Appendix C).
Mammals, especially domestic taxa, are the most numerous class represented
(Table 8.2). The presence of fish in the diet at Seville is similar to Drax Hall
with 1 % of the assemblage represented by fish. Birds and reptiles contribute
very little to the diet (Weinand and Reitz 1994:20).

Montpelier

Montpelier plantation is located some ten miles from Montego Bay,
Jamaica, in an interior valley region (Higman 1998), with the closest coastal
area only six miles in distance. Fauna} remains from Montpelier plantation
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were also analyzed by Elizabeth Reitz. The enslaved contexts date from
1775-1840, encompassing only the pre-emancipation period used in this
comparison of sites. Recovered materials were screened through 1 /8-inch
mesh; however, Reitz (1998:309) states "Screening was not systematically
employed," with some contexts "more frequently screened" than others.
The faunal sample from Montpelier was very small (NISP= 935,
MNI= 50), which may limit its comparability to the larger sample from
Cinnamon Bay (NISP both periods= 8,982) and Drax Hall. However, the
assemblage represents one of the few published faunal analyses from the
Caribbean.
Similar to Drax Hall, the most abundant animal class represented is
mammals, representing roughly 90 % of the assemblage (see Table 8.2).
Bird, fish, and reptile are also represented, each constituting approximately 3
% of the total assemblage identified. Mollusc remains were not used in as
great quantities as at Drax Hall or Cinnamon Bay, likely because of the
distance from the coastline.

Fort Mose

The site of Fort Mose is located near St. Augustine, Florida, and
likely represents "the first legally sanctioned, free African town within the
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boundaries of what today is the United States of America" (Reitz 1994:23 ;
see also Landers 1990a and 1990b). The comparison of this site to the East
End is precisely for this reason, its uniqueness as a free African community.
The fauna! sample derived from the free African occupation, dating
from 1755 to 1763, includes 28,592 bones and 281 estimated individuals.
Recovered materials were processed through ¼-inch and 1/1 6-inch screens,
potentially biasing this sample for smaller remains than those recovered from
the East End, where fine screen recovery was not employed. For
comparability, the mollusc remains were not included for the East End, as
molluscs were not studied at Fort Mose because of their use as both a food
resource and a construction material (Reitz 1994:3 1 ).
Fish were the most prevalent animal class identified at Fort Mose
(Table 8.3). Mammals and reptiles each represented approximately 2. % of
the total NISP. Birds and amphibians were minor contributions to the diet.

COMPARISONS

Comparisons were made between the faunal remains from Drax Hall,
Seville, Montpelier, and Cinnamon Bay to examine the contribution of
various classes to the diet (see Table 8.2 and Figure 8.2). The same was done
for the East End and Fort Mose (see Table 8.3 and Figure 8.3). The
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Table 8.3: Taxa utilization at Fort Mose and the East End
East End
(% of NISP)
8.3
0.3
91.1
0.3
0.0
100.0

Mammal
Bird
Fish
Reptile
Amphibian
TOTAL

120

-

100

Fort Mose
(% of NISP)
1.8
0.3
95.4
2.0
0.4
100.0
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Figure 8.2: Species abundance for plantation sites
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Figure 8.3 : Species abundance for free African sites
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comparison was completed by totaling the number of identified specimens
(NISP) by class for pre- versus post-emancipation components. Percentages
were calculated for each class by dividing the NISP by the total number of
faunal remains identified for that site. It is expected that a change in dietary
composition will be evident as enslaved individuals are forced to provide a
greater portion of their subsistence needs as a result of emancipation.

Jamaican Sites and Cinnamon Bay

The comparisons of pre-emancipation Jamaican plantation sites and
Cinnamon Bay show fish as a significant contributor to the diet at Cinnamon
Bay with slightly over 50 % of the assemblage represented by local and
imported fish taxa. Molluscs contribute roughly 30 % of the diet. Fish are
relatively minor portions of the diet at Drax Hall, Seville, and Montpelier
during this period, with all taxa identified as being local. One explanation for
this may be distance to the coastline at Montpelier; however, Drax Hall and
Seville are less than one kilometer from the shore. At Drax Hall molluscs
represent the largest portion of the diet (63 %). No mollusc remains were
reported for the Seville assemblage. The question arises as to why a selection
for shellfish gathering and not fishing at Drax Hall? Armstrong (1990: 193)
states that a fishhook and several drilled weights were recovered from slave
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contexts at Drax Hall and estate records show the purchase of hooks and line.
Additionally, one slave is reported to have been assigned the task of
fisherman (Armstrong 1990: 193). Higman (1998:209) reports finding fishing
gear at Montpelier where individuals were employed specifically as
fishermen. He attributes fish remains found in the village areas of Montpelier
as probably having been purchased in markets, as those individuals employed
as fishermen were likely providing fish for the tables of the overseer and
others (Higman 1998:209). It is likely that fishing was an important part of
the slaves' daily life and that fish was a significant portion of the diet at
Montpelier and Drax Hall. The high percentage of mammal remains at the
Jamaican sites is also interesting. At Montpelier, a large portion of these
remains are domestic mammals, roughly 10 % of the bone identified (Reitz
1998:317), with approximately 5 % classified by Reitz as commensal taxa
(Rattus sp., Geocapromys brownii, Canisfamiliaris, Felis domesticus, and
Equus sp.; however see Chapter II for a discussion regarding the usage of

"commensal"). Similarly, at Drax Hall 18 % of the pre-emancipation
assemblage is domestic taxa and less than 1 % communal (Reitz 1990:306307). Seville Plantation data follows a similar pattern with approximately 17
% domestic animals and less than 1 % communal taxa (Weinand and Reitz
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1994:Appendix C). At Cinnamon Bay, approximately 8 % of the identified
mammal bones were from domestic mammals and 3 % were communal taxa.
During the post-emancipation period, the relative percentages of
mammals and fish in the assemblages from Cinnamon Bay and Drax Hall
stay approximately the same. However, at Drax Hall, a decrease in domestic
taxa is noted (8 %) and no commensal taxa were identified. At Cinnamon
Bay, an increase in domestic taxa was identified ( 1 5 %) and commensal taxa
also increased in number (5 %).
A distinction between commensal and domestic mammal tax.a is made
by Reitz in both reports (1990 and 1998) and by Wienand and Reitz (1 994).
It is interesting to note in Higman's (1998) discussion of the Montpelier
documentary record and the presence or absence of taxa mentioned, he states:
Commensal animals are those which might have been consumed, but
are also common around human residences either as pets and work animals
(dogs, cats, horses), or because they are attracted to the foods grown or stored
near houses (rats, hutias, amphibians). It cannot be confirmed that these
animals were not consumed, and documentary evidence suggests that at least
some of them might have been (Higman 1 998 :208).
While none of the communal taxa at Montpelier, Drax Hall, or Cinnamon
Bay exhibited any butchering marks or other evidence of consumption, this
proposition must be considered when considering the daily lives and
hardships of the enslaved. Higman, speaking of white observers in the
plantation period, relates that among Jamaican slaves "a cat is generally
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esteemed a particular dainty" (1998:208). Those Africans who did partake of
cat stated it "[was] not at all inferior in taste to and goodness to rabbits"
(Higman 1998:208).
A similar case for rats as food exists in the documentary record for
Jamaica as well, both before and after emancipation. Seen as packets of
protein, these "cane-rats" fed on the sugar cane and "the flesh acquires a
luscious and very delicate flavor" (Higman 1998:208).
While Reitz and others term these species commensal, I have chosen
to classify these taxa as communal: species living in association with human
occupation and perhaps representing a food source for humans. These
"communal" taxa do not represent a symbiotic relationship with humans as in
a biological definition of commensal. It is for this reason that that
distinctions are not made between domestic mammals, commensal taxa form
the Jamaican plantation sites, and communal taxa from Cinnamon Bay when
presenting species abundance data.

Fort Mose and the East End

Comparisons were made between the fauna! remains from Fort Mose
and the East End by examining the contribution of various classes to the diet
of the sites inhabitants (see Table 8.3 and Figure 8.3). Looking at the
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assemblages as a whole, fish are the primary food source, comprising
approximately 90 to 95 % of the identifiable remains at the East End and Fort
Mose. Mammals are identified as nearly 10 % of the East End assemblage,
while comprising less than 2 % of the Fort Mose assemblage. The occupants
of Fort Mose, situated near two rich marine habitats, the edge of the Atlantic
coastal plain, and the estuarine tidal creek environment of the North River
and Matanzas River, were effective at exploiting fish and other marine taxa
from both these locations as evidenced from the species list (see Reitz
1994:32-33, Table 4). Identified taxa indicate that estuarine and inshore
fishing or capture techniques, such as handlines, nets, weirs, or traps, were
employed with no exploitation of offshore taxa (Reitz 1994:34). Reitz
interprets the lack of domestic taxa as perhaps related to religious taboos or
perhaps as a way to distance themselves from European practices (Reitz
1994:35). She does not discount that domestic meat was consumed. The
prevalence of fish taxa in the East End assemblage is directly related to the
community functioning as a provisioner of marine products to others on the
island.
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SUMMARY

The comparison of the Cinnamon Bay and East End faunal
assemblages with other plantation and free African sites provides some
notable differences regarding levels of exploitation of various animal classes
(Table 8.4). Among the plantation sites, Cinnamon Bay is the only site
where fish are a major portion of the diet in both pre- and post-emancipation
occupations. The presence of fish, as a percentage of identified specimens,
decreases in prevalence from the pre- to post-emancipation period. Eighty
five percent of the preserved fish identified at Cinnamon Bay were present in
pre-emancipation contexts. This decreases to 15 % in the post-emancipation
period. Mammalian fauna, both domestic and communal, and mollusc
remains increase in use from pre- to post-emancipation occupation periods at
Cinnamon Bay. At Drax Hall, Seville, and Montpelier, a notable difference
occurs with mammals being the predominate taxa identified. This is true for
both periods at Drax Hall, where use of mammals increases through time.
The presence of mollusc shell decreases in the post-emancipation period
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Table 8.4: Trends observed in the faunal assemblages
Site

Observations

Cinnamon
Bay

I ) Fish
predominate
resource in both
periods; decreases
from pre- to post
emancipation
period
I ) Mammal
predominate
resource in both
periods; increases
from pre to postemancipation
period
1 ) Mammal
predominate
resource in preemancipation
period
Fish predominate
resource at site
Fish predominate
resource at site

Drax Hall

Montpelier
and Seville

East End
Fort Mose

2) Molluscs
increase in postemancipation
period

3) Mammals
increase in
postemancipation
period

2) Molluscs
decrease in postemancipation
period

3) Fish
increases in
post emancipation
period

Utilization of mammals low
Utilization of mammals low
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while fish utilization increases at Drax Hall. Fish utilization at Montpelier
and Seville is similar to Drax Hall in the pre-emancipation period with fairly
low representation.
The faunal assemblages at the East End and at Fort Mose are most
unique because of their free African contexts. In these contexts there is a
significant reliance on marine and estuarine taxa. While the inclusion of
1/16-inch screened remains from the Fort Mose sample may bias the sample
towards many smaller fish species, the general dietary picture is one of heavy
reliance on these resources. Reitz states that if Africans brought traditional
fishing practices with them to Mose, they would have had to adapt them to
this environment. An incorporation of Native American fishing techniques
also likely occurred (Reitz 1994:36). Both the East End and Fort Mose bone
assemblages represent effective exploitation of environments and taxa. In the
social climate of slavery, where one would assume individuals of color would
have limited access to fishing activities and the "freedom" associated with
them, those free individuals of the East End and Fort Mose maneuvered
within the system and provided an abundant resource base for themselves.
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CHAPTER IX
FISHING TECHNIQUES AND
SIZE RECONSTRUCTIONS
FISHING TECHNIQUES

The role of zooarchaeological data, in the form of taxa identified at
one level and size reconstructions at another level, directly impacts
interpretations of recovered fish remains and fishing at several inter-related
points (see Figure 9.1 ). Fishing gear, such as spears, traps, nets, seines, hook
and line, can be assessed by the fish taxa recovered. The life history of fish
taxa (habitat, activity period, seasonality, mobility, influence of tides, and
weather) also dictate what type of fishing gear can be utilized. Other
indicators of fishing technology include actual recovered artifacts, historic
data, and ethnographic data (Keegan 1986; Price 1966; Wing and Reitz
1982).
Fishing technology and techniques employed in the early historic
period of the Caribbean closely resemble those used by prehistoric peoples of
the region (Price 1966; Wing and Reitz 1982). Wing and Reitz ( 1982)
provide a comprehensive discussion of each "technology" and the taxa most
likely captured with these methods. Keegan (1 986) similarly states that
behavioral categories, as indicated by taxa identified, inform about the
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Zooarchaeological Data
Taxa identified
Size reconstructions

Fishing Technology

Spears
Traps
Nets
Seines
Hook and Line
Artifacts
Historic Data
Ethnographic Data

Behavioral
Influences

Habitat
Activity period
Seasonality
Mobility
Tides
Weather

Figure 9 .1 : Role of zooarchaeological data and inferences regarding fishing
technology and fish behavior
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"technological inputs that might have produced the archaeological deposits"
(Keegan 1986:817).
The use of traps or "fish pots" was, and still is, a common technology
used to capture reef fishes, especially reef omnivores like parrotfish,
surgeonfish, and grunts (Davenport 1971; Munro 1974; Wing and Reitz
1 982). These species typically stay on the reef for food and protection, rarely
venturing off the reef except for feeding.
Parrotfish are found abundantly on coral reefs and adjacent areas,
with some found over rocky shores and on eelgrass beds in the shore flats
(Reeson 1983a: 166- 167). These species are diurnally active and sleep on the
reefs at night. Parrotfish migrate daily from diurnal feeding areas to their
nocturnal resting sites. At dusk, they tend to move into shallow waters then
proceeding to deeper water at nightfall. Parrotfish can travel several hundred
meters during feeding (Reeson 1983a: 173). These fish feed primarily on
algae found on dead coral and other hard coral surfaces and on blades of
Thalassia testudinum (eelgrass). Roughly 80 % of the diet is algae and

anywhere from 1.3 to 17.3 % seagrasses. Parrotfish are considered
herbivorous grazers (Reeson 1 983a: 1 7 1 ).
Surgeonfish prefer inshore reefs and adjacent oceanic banks (Reeson
1983b: 178). They are active in the daylight hours and may be found on the
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reef and in the adjacent seagrass beds (Reeson 1983b: 183-184). Surgeonfish
are inactive at night and seek the cover of the reef (Reeson 1984b: 184).
The diurnal habitats of grunts find the fish schooling on and around
the coral reefs, at the reef tops, and also at the bases of reefs or dropping off
the slope of the reef. Their nocturnal habitats include the sand or grassy
substrate of back reef areas. While here, they are feeding in the reef and
grass flats (Gaut and Munro 1983 : 112).
Price (1966), referencing Dutertre 1667, describes a "Negro fish pot"
shape that was very dissimilar to Island Carib technology (a cylindrical trap),
but very similar to those used today, a chevron-shaped trap with a cone
shaped entrance in the center. Munro (1974) states there is considerable local
and regional variation in trap design; Puerto Rico and Virgin Island
fishermen use the chevron or "arrowhead" traps with the single funnel
entrance (Figure 9.2). Other traps include a Z-shaped or double-chevron trap
with two entrances that are commonly used in Jamaica. Various S-shaped
traps (Figure 9.3) are used in Haiti and Cuba (Munro 1974:337-338; 1983 :23). Price (1966: 1363) describes a pan-Caribbean fishing culture where items
such as subsistence technology are shared throughout the West Indian fishing
villages of the Greater and Lesser Antilles regardless of island and language
barriers.
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Figure 9.2: Chevron or arrowhead-shaped fish trap (adapted from the Kapok
Chronicles, Newspaper ofthe Virgin Islands National Park, Spring/Summer
2000)
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a

b

Im

Figure 9.3: Antillean fish traps. The Z trap (a), the chevron trap (b), the midi trap, a small
S trap (c), nad the S trap (d). (modified from Munro 1983)
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Munro states the size of the fish catch varies depending on the type of
trap. S-shaped traps of Cuban design, for example, yield a slightly larger
catch than Jamaican Z-shaped traps. The chevron-shaped traps yielded much
smaller catches than the Z-shaped traps (Munro 1974:338). Price
hypothesizes that this chevron design may have come from Africa, although
other researchers have pointed to a Portuguese introduction (by way of
Maderia and Brazil) from India (Price 1966) or from Singapore (Munro
1974:337). The traps in the early historic period and in the prehistoric period
were made of natural materials, usually palm fibers, woven in a diamond like
pattern (Wing and Reitz 1982). This would preclude their recovery
archaeologically.
Munro's research in Jamaica and the Virgin Islands regarding the
Antillean fish trap (1974; Munro et al. 1971), has shown that the most
important species taken in traps include Haemulon plumeri (Haemulidae),
Acanthurus chirurgus and Acanthurus coerlues (Acanthuridae), Sparisoma
chrysopterum, S. viride, and S. aurofrenatum (Scaridae), Epinephelus
guttatus (Serranidae), Pomacanthus arcuatus (Pomacanthidae), and Caranx
ruber (Carangidae). Because the conical-funnel type entrance and the mesh
size openings of the basketry in the sides of the trap restrict or enable ingress
and egress, it is expected that size restrictions will be seen for these taxa or
families in the zooarchaeological record. Fish caught in traps should be of
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uniform size with a unimodal distribution centered on the mean fish size. If
there are larger or smaller specimens present, these will be represented in a
bimodal distribution, located above or below the mean fish size point.
Researchers in the Caribbean (O'Day 2002; Quitmeyer 2000, 2003; Wing
2001; Wing and Reitz 1 982) have used vertebrae and other element
measurements as indicators of size distributions. The use of linear
measurements to estimate size of individuals with regression formulae also
indicates the selection of individuals of a particular size class (Gourard 2001;
Leach and Boocock 1995; Leach and Davidson 2001; Leach et al. 1996,
1997; Wing and Reitz 1982).

SIZE RECONSTRUCTION

An attempt is made here to develop the constants a and b for
regression formulae estimating the size of parrotfish (Family Scaridae)
following the work of Klippel and Sichler 2004; Leach and Boocock 1995;
Leach and Davidson 2001; Leach et al. 1996, 1997. The materials used
include parrotfish (Sparisoma and Scarus genera) cranial and postcranial
elements. The modern comparative specimens are accessioned with the
University of Tennessee, Department of Anthropology's vertebrate
comparative collection. Specimens were collected from numerous locations
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including St. Kitts and Barbados. Table 9.1 shows the genera and species
represented and their collection locality in the sample. Data recorded for
each specimen include weight, total length, fork length, and maximum body
depth. A total of 44 specimens was used; of these 3 7 were from the genus
Sparisoma and 7 were from the genus Scarus. Table 9.2 shows the mean,
range, minimum and maximum for lengths, and weights of the sample.
A total of 37 measurements (Table 9.3) was taken following Morales
and Rosenlund (1979), except in the case of measurements for the upper and
lower pharyngeal elements and for the height of the dentary. The
measurements chosen were selected for robustness of the element and the
ease of measurement. Additionally, elements chosen for inclusion in this
study are those commonly represented in the Cinnamon Bay archaeological
faunal assemblage, to which these regression formulae are applied.
Measurements were taken in millimeters to the nearest O .10 mm using
Mitutoyo Digimatic digital slide calipers. Table 9.3 lists all measurements
taken and their description; Figures 9.4-9. 1 1 illustrate the measurements.
Measurements were taken on the left elements in most cases.
The SPSS statistical package (1996) is used here to generate
regression equations, r2 values, and standard error of estimates for 12 bones
of the head, two postcranial bones, and the atlas vertebra. Following the work
of Leach et al. (1997) and others (Desse and Desse-Berset 1996a, 1996b,
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Table 9.1 : Genera and collection locality for sample
Genus and Species
Scarus croicensis
Scarus taeniopterus
Scarus vetu/a
Sparisoma aurofrenatum

Common Name
Striped Parrotfish
Princess Parrotfish
Queen Parrotfish
Redband Parrotfish

Sparisoma chrysopterum

Redtail Parrotfish

Sparisoma rubripinne
Sparisoma viride

Redfin Parrotfish
Stoplight Parrotfish

Number and
Collection Locality
N= 2; St. Kitts
N= I ; St. Kitts
N= 4; St. Kitts
N= 1 9; St. Kitts ( 13),
Barbados (6)
N= 9; St. Kitts (8);
Barbados ( 1 )
N= I ; St. Kitts
N= 8; St. Kitts (6),
Barbados (2)

Table 9.2: Parrotfish weight, length, and body depth data

Genus and
Species
Scarus
croicensis
Scarus
taeniopterus
Scarus
vetula
Sparisoma
aurofrenatum

Common
Name
Striped
Parrotfish
Princess
Parrotfish
Queen
Parrotfish
Redband
Parrotfish

Sparisoma
chrysopterum

Redtail
Parrotfish

Sparisoma
rubripinne
Sparisoma
viride
TOTAL

Redfin
Parrotfish
Stoplight
Parrotfish
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N

Weight
Mean
(2)

Weight
Range
(2)

Total
Length
Mean
(mm)

Total
Length
Range
(mm)
220.01 80.0

Max.
Body
Depth
Mean
(mm)

Max.
Body
Depth
Range
(mm)
60.065 .0

2

1 65.5

226.01 05 .0

l

39 1 .0

39 1 .0

283 .0

283.0

84.0

4

8 1 8.0

645.01 033.0

364.0

320.0400.0

1 03.75

19

133.4

6 1 .01 80.0

1 94

1 5 1 .02 1 9.0

60.6
(N= l 4)

9

1 69.2

120.0308.0

2 1 8.0

1 92.0276.0

60.25
(N= 8)

I

422.0

422.0

294.0

294.0

85.0

85.0

8

434.9

1 67.0877.0

3 1 6.0

220.0395.0

1 00.6

72.01 30.0

44

200.0

62.5

84.0
95.01 20.0
48.066.0
(N= 1 4)
45.074.0
(N= 8)

Table 9.3: Measurement descriptions
Measurement
Vomerl
Vomer2
Neurol
Neuro2
Neuro3
Premax l
Premax2
Premax3
Maxi
Max2
Dentl
Dent2
Dent3
Dent4
Dent5
Artic l
Artic2
Artic3
Quad l
Quad2
Quad3
Hyol
Hyo2
Opercl
Operc2
Cleithl
Supraclthl
Supraclth2
UPharynl
UPharyn2
UPharyn3
LPharyn l
LPharyn2
LPharyn3
LPharyn4
Atlasl
Atlas2

Description
Greatest medio-lateral breadth
Greatest length
Greatest length- vomer to basioccipital
Greatest media-lateral breadth of basioccipital
Greatest dorso-ventral height of basioccipital
Greatest length
Greatest height
Chord length- most dorsal to most abora1
Greatest length
Greatest height
Greatest length
Greatest height
Inside length-most oral to median incision
Anterior height
Symphysis width
Greatest length
Greatest height
Greatest medio-lateral breadth
Greatest length
Greatest height
Greatest medio-latera1 breadth
Greatest length
Greatest height
Greatest medio-lateral breadth of articular surface
Greatest dorso-ventral height of articular surface
Chord length
Greatest length
Greatest height
Greatest length of dorsal articulation
Greatest anterior-posterior length of dorsal projection
Greatest width of articular plate, anterior to lateral articulation
Greatest width of articular plate
Greatest width of medial points of each lateral articulation
Greatest width of lower pharyngeal apparatus
Greatest width of one lateral projection
Greatest media-lateral breadth
Greatest dorso-ventral height

21 1

Figure 9.4: Scaridae measurements Vomerl , Vomer2, and Neuro l

Figure 9.5 : Scaridae measurements Neuro2 and Neuro3
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Figure 9.6: Scaridae measurements a) Premax l -3 ; b) Dentl -3; and c) Max l -2
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Figure 9.7: Scaridae measurements a) Artic l -3 and b) Quad l -3
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Figure 9.8: Scaridae measurements a) Hyo l -2 and b) Operc l -2
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Figure 9.9: Scaridae measurements a) Cleithl and b) Supraclthl -2
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Figure 9. 1 0: Scaridae measurements a) UPharyn l -3 and b) LPharyn 1 -4
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Figure 9. 1 1 : Scaridae measurements Atlas l and Atlas2
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1997; Grouard 2001; Klippel and Sichler 2004; Zohar et al. 1 997), the best
model was selected on the basis of the smallest standard error and the r
square value. Because size estimation is the ultimate goal, a smaller margin
of error is desirable instead of a high r-square value (see Reitz et al. 1987 for
reliance on high r-squared value as criteria for model acceptance). Power
(Y=AX8) equations are provided for total length, maximum body depth,
and whole weight (Y) where A is the constant, B the slope, and X the bone
dimension (Table 9.4).
These equations were then applied to a sample of archaeologically
recovered elements from the Cinnamon Bay assemblage from the four
occupation periods in order to asses fish size and capture methods. The
parrotfish elements most frequently recovered were dentary (n= 99),
premaxilla (n= 95), and maxilla (n= 16). Additionally, upper pharyngeals (n=
126) and lower pharyngeals (n= 73) were also quite frequent, but more
fragmented. In addition to the criteria for archaeological elements chosen
based on high prevalence within the assemblage, low standard errors of the
estimate and high r-square values from the regression models were also used.
The measurements (see Tables 9.2 and 9.3) used include Premaxl-3,
Maxl -2, Dentl, Dent3-5, UPharynl-2, LPharyn2, and LPharyn4. These
particular measurements were the most measurable on the archaeological
sample and most statistically relevant for the modem sample. When the
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Table 9.4: Scaridae total length, maximum body depth, and whole weight
regression equations
Bone
Measurement
Vomerl

TLG

Vomer2

TL

Neurol
Neuro2
Neuro3
Premaxl

MBDC

woHT'

MBD

WGHT
TL

MBD

WGHT
TL

MBD

WGHT
TL

MBD

WGHT
TL

MBD

Premax2

WGHT
TL

Premax3

WGHT
TL

Maxi

MBD
MBD

WGHT
TL

MBD

Max2

WGHT
TL

Dentl

WGHT
TL

Dent2

WGHT
TL

Dent3

WGHT
TL

Dent4
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MBD

MBD

MBD

MBD

WGHT
TL

Regression
Equation
30sm
Y = 81 .346916 *X** 393378
Y = 3 l .397049*X** ·1 310250
.
Y = 13.561655 *X** 709952
·
Y = 36j46266 *X**766927
Y = 9.49 1475 *X** · 58661
Y = l .623204 *X** u02666
Y = 3.867936 *X** u
1 . 1 1 6773
Y = l . 1O53O3 *X**2 787350
·
*X**
Y = .OO6634
79 1582
Y = 84.653862 *X** ·757 169
Y = 26.679242 *X**2· 087070
·
Y = 14.441 133 *X** 832659
·
*X**
72.8O7459
Y=
805870
Y = 22.8O9857 *X** 2· 43063
.1
*X**
y = 10.44058 1
779 1 10
·
*X**
Y = 28.8O5718
1 •x••- 166545
v = 9.003 1 8 *X**
2·0 1 5582
Y = .933746
6 11546
•x••
v = 39.27991 1 *X**··6075
10
Y = 12.O168OO
6
1
7607
Y = l.8783O7 *X** t. 637508
Y = 45.78582O*X** ·
63123 1
Y = 14.O7O447 *X**1 ·
66
1 791
.
*X**
Y = 2.998979
1
6s91
·'
•x••
v = 4O.33571 I
7
1 5529
·
*X**
Y = 12 . 197694
68734
Y = 2.151046 *X** u5 14643
·
*X**
Y = 87 .2O4589
516602
y = 26.25 3 865 *X** '1 363572
·
*X**
Y = 15.419O39
733545
·
*X**
Y = 29.7O6557• ••-116616
x
v = 9.42551 1 *X**
1 . 861268
Y = l . 12O 1 1 4
.423847
*X**
Y = 97.2O5294
446570
·
*X**
28.434049
Y=
l
.OS6976
y = 23.558382 *X** 737m
·
Y = 32. 1 14194 *X**
709599
y = 10.483O59 *X** · 88473
u
*X*
*
Y = l .299979
631036
Y = 57.563476 *X** ·

R2
.525
.306
.493
.81 4
.839
.781
.920
.874
.840
.957
.835
.933
.925
.820
.860
.957
.898
.899
.882
.838
.865
.9 1 1
.870
.867
.931
.888
.888
.867
.846
.854

·.884

.821
.798
.3 1 8
.35 5
.277
.885
.801
.814
.857

SEE•
.18
.23
.50
.11
.11
.33
.07
.10
.27
.05
.I I
. 18
.07
.12
.26
.05
.09
.22
.09
.11
.25
.08
. 10
.25
.07
.09
.23
.09
.1 1
.27
.09
.16
.3 1
.2 1
.22
.59
.09
.12
.30
.10

N
44
39
44
44

39
44

44

39

44
44

39

44
44

39
44
44
39
44
44
39
44
44
39
44
44

39
44
44

39
44
44

39
44

44
39

44
44

39

44

44

Table 9.4: (cont.)
Bone

Measurement
Dent5
Articl
Artic2
Artic3

Regression

MBD

WGHT
TL

MBD

WGHT
TL

MBD

WGHT
TL

MBD

WGHT
TL

MBD

Quadl

WGHT
TL

Quad2

WGHT
TL

Quad3

WGHT
TL

MBD

MBD

MBD

Hyol

WGHT
TL

Hyo2

WGHT
TL

Opercl

MBD

MBD

WGHT

TL

Opercl

MBD
WGHT
TL

Cleithl

WGHT
TL

Supraclthl

WGHT
TL

Supraclth2

MBD
MBD

MBD

WGHT

TL

MBD

Equation
.t,a1764
Y = l 7.034162 *X**t 64
2780
.
Y = 5.472456*X** 603564
·
v = 132.382888 •x••635897
Y = 39.O59343 *X** · 70425
s
Y = 47.873970 *X** i..757267
·
•x••
v = 36.526934
725081
Y = 12. l 1 5569*X**1 9· 40486
.
*X**
Y = 1 .8O868O
738033
Y = 46.598 124 *X ..·679 123
Y = 16.247844*X**1 ·794609
.
Y = 4. 1697 13 *X** 561680
Y = 137.858844 *X** ·
577312
v = 41 .66552 1 •x••-1 4263 16
·
*X**
Y = 55.O52027
72
7075
·
..
*X
Y = 3 O.53 1474
1
28980
·
•x••
v = 9. 1 769O8
1 .s924.s1
y = 1 .O5 1 l 10 *X** 792622
•x••·
v = 26.328O97
-826666
v = 1 .255901 •x••2 097277
Y = .65O632 •x•• · 604175
Y = 1 17. 128659 *X••6·14098
Y = 35.194447 *X .. ·i..s93733
v = 33.96371o •x•• 768533
Y = 42.871974 *X .. · 784885
v = 12.5 15471 •x••·026042
v = 2.4O3295 •x•• 2·932241
v = 12.887991 •x..91· 291 8
Y = 4.137O36 *X** ·434045
v = . 10811o •x••2. 820422
·
Y = l l 1 .O98563 *X ..79804
1
..
·
•x
7
3
1
1
34.08
v=
2· 112625
•x••
v = 29.3 1 895 1
·667677
Y = 133.433669 *X**655012
·
..
*X
Y = 4O.85O153
1 . 7707 1 2
Y = 47.521 732 *X**93128
1
·
*x••
v = 6.76O969
921
2
5
3
·
Y = 2. l 71760*X* 2•4 14234
Y = .O22859*X** · 9 13 1 18
v = 5O.921354 •x••·8 9
· ru.s
Y = 1 6.285 134 *X ..32614
9
2·
*x••
v = 4.3O8338
897946
·
..
*X
Y = 18.6154O9
81040 1
v = 6.01 1 08o •x..·

2
R

.871
.815
.702
.767
.666
.648
.619
.600
.737
.655
.6 12
.623
.700
.565
.900
.867
.850
.813
.858

.799
.8 10
.820
.79 1
.870
.884
.848

.946
.876
.905
.926
.812
.9 l l
.865
.778
.853
.956
.892
.890
.793
.685
.742
.958
.856

SEE

. 10
.30
. 14
.13
.40
.15
.16
.44
.13
.16
.43
. 16
.15
.46
.08
.10
.27
.11
.10
.3 1

.1 1
.11

.32
.09
.09
.27
.06
.10
.21
.07
. 12
.2 1
. 10
.13
.27
.05
.09
.23
.11

.15
.33
.05
.10

N
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44
39
44
44

39

44

44
39
44
44
39
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Table 9.4: (cont.)
Bone
Measurement
UPharynl

WGHT
TL

UPharyn2

WGHT
TL

UPharyn3

MBD

MBD

WGHT
TL

MBD

LPharynl

WGHT
TL

LPharyn2

TL

LPharyn3
LPharyn4

MBD

WGHT

MBD

WGHT
TL

MBD

WGHT

TL

MBD

Atlasl

WGHT
TL

Atlas2

WGHT
TL

MBD
MBD

WGHT

Note:
a

Regression
Equation
™'
v = .323511•x••2. 836871
v = 37 .629999•x•• ·779914
Y = 12.847329 *X ..2 ·157874
·
y = l .860482 *X•• 715602
Y = 39.530563 *X** ·679498
v = 13.038501 •x••1 · 2465t
.1
v = 2.824921 •x•• 61 1386
·
*X**
v = 96.705805
.s 10763
*X**
Y = 34.3263 12
t.469048
*X**
Y = 25.154264
764331
·
*X**
4
Y = 0.009975
·642677
Y = 16.196492 *X**l 788519
.
y = 3.376252 *X** t 300267
Y = 7.706088 *X** t .2 17426
.
Y = 2.887929 *X**3 309411
·
•x••
v = .035542
04009
v = 49.797862 *x•• ·'432070
.
*X**
Y = 19.932508
1 197718
v = 5.280012 •x•• . 548610
·
*X**
Y = 105.985229
544336
·
*X**
Y = 32.322953
1 480062
Y = 24.886496 *X** · 717332
Y = 103.3 l 1834 *X**68· 3857
Y = 32.25790 8 *X** ·1 876529
Y = 24.828550*X** 9. 3 1629
Y = 60. l 1 4004 *X** ·919920
·
Y = 1 8.344404 *X**2 41
1353
·
*X**
Y = 6.25 I 985

Standard Error of the Estimate

b Total Length

Maximum Body Depth
d Weight
c
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2
R

.903
.796
.662
.8 19
.899
.820
.807
.227
.160
. 1 84
.270
. 183
.207
.822
.666
.74 7
.362
.260
.295
.740
.708
.755
.944
.801
.906
.903
.802
.848

SEE
.20
.11
. 15
.26
.08
.1 1
.28
.23
.25
.64
.22
.25
.62
.1 1
.16
.35
.2 1
.23
.57
. 13
.15
.34
.06
. 12
.2 1
.08
. 12
.27

N
44
44
39
44
44
39

44
44

39

44

44
39

44

44
39
44
44
39
44
44
39
44
44
39
44

44
39
44

archaeological measurements were inserted in the regression formulae,
similar distributions were shown for estimates of total length, maximum body
depth, and whole weight. These data are presented in Excel files located in
Plate 1 (see Appendix 1 ). For illustrative purposes, the Premaxl
measurement and estimates will be discussed. As an example, size
reconstructions are presented in Table 9 .5 for a Premax1 measurement of
12.5 mm using the regression equations presented in Table 9.4 for total
length, maximum body depth, and whole weight.
The size distribution of the parrotfish premaxilla measurement
(Premaxl , n= 44) is shown in Figure 9.12. The distribution shows a first
peak at 12 to 1 5 mm and another at approximately 1 8 to 20 mm. The first
peak is evidence of the use of fish traps to catch these size fish. The later
· peak likely indicates the use of spears, as parrotfish do not take a hook and
line.
The estimate of total length is presented in Figure 9. 1 3, showing the
same peak distribution for total length with a distinct separation of the two
peaks. The first peak centers around 200 to 240 mm in total length while the
second peak is at 270 to 300 mm total length.
Maximum body depth, essentially body height, measurements were
taken on modem parrotfish specimens because it is likely that this body
dimension greatly affects a fish's ingress and egress of an Antillean fish trap
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Table 9.5: Size reconstructions for hypothetical example
Premaxl
Measurement
12.5 mm

Total Length
Estimate
206. 1 mm

Maximum Body
Depth Estimate
62.4 mm

Whole Weight
Estimate
1 5 1.8 g

40

-

30

�

I

18.2

20

it

13.6

1 1.4

10
2.3 2.3

Premu l

Figure 9.12: Size distribution ofpremaxilla measurement (Premaxl) of
archaeologically recovered parrotfish at Cinnamon Bay
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Figure 9. 1 3 : Estimated total length of archaeologically recovered parrotfish at
Cinnamon Bay
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due to the restrictive nature of the funnel-shaped entrance. The size
estimations for this measurement (Figure 9. 14) are similar to those for total
length, with maximum body depth estimates clustering at 60 to 70 mm.
However, the second peak is not as well defined from 80 to 90 mm.
The estimate for whole weight is presented in Figure 9. 1 5, showing a distinct
peak from 1 35 to 230 grams. The second peak observed in total length and
maximum body depth estimates is somewhat more diffuse. There is a slight
peak from 405 to over 500 grams, likely representing those larger individuals
in the archaeological sample. The premaxilla measurements (Premax2 and
Premax3) and also those for the dentary and maxilla show similar size
distributions to Premaxl (see Plate 1 and Appendix 1).

SUMMARY

Zooarchaeological data helps to interpret fishing technology and fish
behaviors. By examining size reconstructions for parrotfish elements
recovered from Cinnamon Bay, it is evident the historic occupants of the site
employed fish traps, much like those utilized by prehistoric peoples and
modem peoples of the Caribbean.
A series of regression formulae were developed for modern parrotfish
elements to permit the estimation of total length, maximum body depth, and
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Figure 9.14: Estimated maximum body depth of archaeologically recovered
parrotfish at Cinnamon Bay

Figure 9.15: Estimated whole weight of archaeologically recovered parrotfish
from Cinnamon Bay
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whole weight. These equations were subsequently applied to the most
prevalent parrotfish elements (dentary, premaxilla, and maxilla) recovered
from the Cinnamon Bay assemblage.
The measurements of the greatest length of the premaxilla suggest
that the fishermen of Cinnamon Bay employed fish trap technology. The
larger parrotfish from Cinnamon Bay suggest spears were also employed.
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CHAPTER X
NORTH ATLANTIC FISHES IN
ZOOARCHAEOLOGICAL ASSEMBLAGES
OF THE HISTORIC CARRIBEAN
INTRODUCTION

Plantation owners in the West Indies had to deal with either providing
their slaves with food or ensuring that they had access to provision grounds to
raise a portion of their food. One avenue that plantation owners readily used
to provision their slaves was to supply them with preserved fish from the
North Atlantic. The utilization of fish from England, Ireland, or the North
American colonies was an ideal part of the triangular trade situation. First,
trade in lumber and other needed supplies came from North America to the
Caribbean. Rum, sugar, molasses, or cotton from the Islands was then sent to
Europe on the next leg. Finally, salt was purchased in Europe and shipped to
North America. This triangular network resulted in significant profits for
owners in the home country as well as those in the Caribbean. A significant
change in this trade occurred with the American Revolutionary War and other
conflicts. A description of salt fish and its presence in the Caribbean, as well
as the methods utilized in the procurement and preserving of the fish (cod,
mackerel, and herring specifically) are discussed. Finally, the presence of
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preserved fish contained in the archaeological deposits at Cinnamon Bay is
presented.

METHODS OF PROVISIONING IN THE CARIBBEAN:
PLANTER AND SLAVE

European planters in the West Indies had to adapt to a subsistence
base quite different from that which they experienced in their home countries.
For example, English colonists in the Caribbean were unable to plant those
fruits and vegetables they were accustomed to in England, and those plant
foods that did well in the Caribbean generally were not favored by the
English (Dunn 1972:272). Planters in Barbados and the Leeward islands
utilized local plant foods to some extent, but also bought salt fish, meat, and
dairy products from English and Dutch traders (Dunn 1972:272). Smoked or
salted fish, particularly herring and cod, signifies the continuation of a major
element of the 17th century diet of the English.· After the mid-17th century,
planters in the British colonies had planted the prime acreage of their estates
in sugar cane, thus reducing the available land to be used for their provision
crops as well as those of slaves (Dunn 1972:272). This led to many owners
importing most of their food from the North American colonies, England, or
Ireland (Dunn 1972:272).
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In many instances, salted or pickled provisions were often preferred
over fresh meats (Armstrong 1 990:241 ). Anderson, quoted in Armstrong
(1990:241), states "Salt animal provisions are held in great estimation."
Others state that locally procured fish and fresh meat were often used as
substitutes for the preferred salted and pickled meat and fish products
(Armstrong 1 990:241).
The West Indian plantation owners followed one of three methods for
providing food for slaves. The first method involved purchasing all food and
distributing it in regular rations to the slaves. In this case all available
plantation land was used in the production of export crops. The second
method centered on utilizing plantation lands to produce needed food and
some distribution of rations. A group of slaves performed the needed
cultivation tasks of the provision grounds much like those assigned to the
gangs associated with sugar cultivation. With the final method, plantation
owners provided slaves with land to produce their own food and distributed
limited rations (Higman 1 984:204). Higman states that the first method was
rarely used after 1 807 due to the disruption of trade following the American
Revolutionary War and the Napoleonic Wars (1 984:204). Throughout the
Caribbean, most plantation owners loosely followed the final method. The
use of marginal land as provision grounds for the slaves was seen as less
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costly for the planters than the importation of foodstuffs or taking export crop
lands for food production (Higman 1984:204).
Sir William Young, writing in 1792, dwells on the most appropriate
method for provisioning slaves on his plantations located on Antigua and St.
Vincent (Edwards 1966 [ 1819]). Young states that those slaves fed by
allowances from masters, as in Antigua, suffered in regard to quantity and
quality of food and had no opportunity to gain wealth in the form of poultry
or domestic animals they might raise (1966:270-271 [1819]). Conversely,
Young states that those slaves allowed to raise their own provisions and were
supplemented with salt provisions from the planter "generally speaking, it
affords him a plenty that amounts to comparative wealth, viewing any
peasantry in Europe" (1966:271 [1819]). Edwards, speaking of methods used
in Jamaica in the late 18th century, remarks that the prevalent practice was to
give slaves their own land from which they are responsible for cultivating
their own produce. This process " . . . is universally allowed to be judicious
and beneficial; producing a happy coalition of interest between the master
and the slave" (Edwards 1966:160-161 [1819]). Edwards further states that
this method was beneficial for slave and master because a slave who engages
in this kind of labor earns some money from which they can purchase salted
meats and other provisions and the owner is financially relieved, to some
degree, from feeding his slaves (1966:161 [1819]).
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In the Danish Islands, St. John in particular, the limited plantation
economy was not conducive to allowing some slaves to participate solely in
subsistence activities for the plantation or to import food (Olwig 1993:22-23).
St. John's rugged landscape was not as favorable for plantation subsistence
activities as on larger islands such as Jamaica. At the height of sugar cane
cultivation in the late I 8th and early I 9th centuries, less than l O % of the
island was in cane. The marginal lands were well suited, however, for
allowing slaves to produce their own food in provision grounds and in small
farms. This practice, coupled with high prices for imported provisions and
limited availability of land to raise planter-provided provisions, made this an
attractive practice on St. John and on many other islands where marginal land
was abundant (Olwig 1993 :23). Olwig reports that many Danish planters
could not afford to import food and let the slaves fend for themselves. When
they could afford to import food, the supply often was insufficient and
· resulted in food shortages ( 1 993 :23 ).
Additionally, Hall states that by the 1790s, most slaves in the Danish
islands were forced to fend for their own food, with some rations of flour,
salted meat, or fish provided by the plantation (1992:79-80). Similarly,
Oldendorp (1986:222 [1777]) confirms the practice of giving slave families a
plot of land on which they could produce their own food. The ability of the
slaves to produce a surplus, hence a means to purchase other needed
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provisions, further diminished the responsibilities of the master for feeding
his slaves. Carstens, writing in the 1740s, speaks of plantation slaves in St.
Thomas that receive "nothing from their master in the way of food or
clothing, except only the small plot of land. . . " (1997:72 [1740}).

HISTORICAL ACCOUNTS OF PROVISIONING WITH FISH

The use of preserved North Atlantic fish to provision slaves in the
Caribbean is noted extensively in historical accounts of plantation books and
records, individual diaries, and the various laws of the islands regarding
required provisions for slaves.
Using the Danish islands as an example, not until 1 755 are proper
rations mentioned as a requirement of slave owners. In the Regelement of
1755, Frederick the V of the Danish Crown proclaimed that slaves ten years
and older were to be given two pounds of salt beef or three pounds of fish
(Hall 1994:59). Hall states this was likely three pounds of salt fish, mainly
herring (Hall 1994:79). However, the implementation of this code was left
up to the Danish authorities in the islands and the Royal Governor, von
Prock, chose not to publish the code in any part (Hall 1994:62). Further laws
established in the late 18th century required a minimum obligation of
plantation owners to provision their slaves with rations in good times and
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bad. They were also to provide slaves with provision grounds and the time to
cultivate them, and were required to keep plantation records recording ration
distributions (Hall 1994:67).
Historical records in the form of letters, journals, and general
accounts of island life contain numerous references to the use of salted fish to
provision slaves in the Danish West Indies. Lieutenant Brady, an officer in
the British Navy, wrote of the situation of slavery on the island of St. Croix in
the late 1820s (Tyson and Highfield, eds. 1994: 159). In regard to
"victualling" their slaves, Brady found that Cruzan plantation owners were to
give "six herrings, or a proportion of other salted fish; this number of
herrings is commonly exceeded in practice" (Brady in Tyson and Highfield
1 994:161-162). Similar accounts are offered by J.C. Schmidt, a manager on
a St. Croix plantation during the 1780s (Tyson and Highfield 1 994: 117, 119)
and by Hans West, a Danish educator and naturalist living in St. Croix from
1788 to 1791 (Tyson and Highfield 1994: 132).
The use of preserved fish as provisions for slaves is by no means
limited to the Danish Virgin Islands. The diary of Sir William Young
includes numerous entries concerning the distribution of herrings to his
plantation slaves on the islands of St. Vincent and Antigua:
- Saturday, December 17, 1791- St. Vincent
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"At ten this morning all my Negroes were mustered at the
works and had ten barrels of herrings distributed among
them . . . " (Edwards 1966:253 [1819]).
- Thursday, February 2, 1792- Antigua
"Being a day which I had allotted for a holiday to the Negroes,
we went early to the valley of the old road. In the morning I
distributed ten barrels of herrings amongst the Negroes . . . "
(Edwards 1966:266 [1819]).

In Jamaica, Higman (1998) notes that Montpelier plantation, like
other Jamaican plantations, imported quantities of salted and pickled fish and
distributed some of this to the slaves. Records from Old Montpelier indicate
that in the years 1825 to 1828, the plantation purchased 90 barrels of herrings
annually. Additionally, in December 1826, another quantity of
approximately 4,500 fish was purchased. Higman states these fish could
have been consumed by whites and slaves, but he believes such a large
quantity of herrings would have been eaten by slaves (1998:209). The
records indicate purchases of fish but no records were kept of distribution of
fish to the slaves. Higman, however, states that hired slaves in 1827 were
listed as receiving three to seven pounds of salt fish over allowance
(1998:209). The practice on Jamaican plantations, according to Higman, was
one pickled herring for each adult slave per day and a few pounds of salt fish
(likely cod) once or twice a year (1998:209-210).
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Higman estimates that roughly 650,000 pickled or salt fish entered the
slave village at Montpelier during its occupation from 1739-1 834. He
attempts to account for the absence of preserved fish bone in the
archaeological record or the village with several explanations. First,
according to some observers in 1823, the weekly allowance of herrings slaves
received was "a food which most of them, who can afford better, despise . . . "
(Higman 1 998:210). Other explanations focus on the bones being discarded
in a special or unexcavated location or more likely, poor bone preservation.
Higman's final explanation deals with the possibility of salt fish from North
America being boned prior to shipment. He acknowledges, however, there is
no historical evidence for this hypothesis, and states the pickling and salting
process likely influenced the survivability of the bones (Higman 1 998:210).
Records from Drax Hall, also in Jamaica, give the same impression of
the significance of imported fish. Armstrong reports that the estate at Drax
Hall purchased 32,073 pounds of imported fish in the form of preserved cod,
herring, mackerel, and shad in the years prior to emancipation (1838). After
emancipation, however, only 1,800 pounds of salt fish were purchased in
1839 (Armstrong 1 990:238, Table 52). Armstrong estimates that from 1 834
to 1 839 the estate purchased roughly 25.9 pounds of fish per person per year,
which is roughly 1 . 1 4 ounces per day. The absence of approximately 7,000
pounds of salt fish after emancipation likely caused some dietary stress for
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those still living on and working the estate (Armstrong 1990:238-239).
Armstrong, like Higman, attempts to link the absence of preserved fish
remains in the archaeological record with the practice of de-boning prior to
shipment (1990:239).
Handler and Lange (1978) present similar historical evidence of
provisioning at Newton Plantation in Barbados. Fish was ideally distributed
once a week; however, in reality it likely was not distributed more than three
or four times a year. Records indicate that "working" slaves at Newton
received a half pound of salt fish approximately every two weeks and on
Christmas special allowances doubled the amount in 1796-1797 (Handler and
Lange 1978:87). Handler and Lange (1978:87) state that the majority of fish
distributed was cod and mackerel, with herring less frequently distributed.

PROCURING AND PROCESSING OF PRESERVED FISH

In discussing preserved fish, whether in historical or archaeological
contexts, it is useful to understand how these items were procured and
processed in preparation for shipment. Using historical data from North
American fisheries, a discussion follows focusing on those fish extensively
transported to the Caribbean: cod, mackerel, and herring.
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Cod

The method of capturing cod prior to the use of the seine focused on
hand-line fishing. Once the fish were dispatched on board the boat, a series
of activities took place. Pierce describes the methods engaged in processing
the catch in New England:
We had four "dressing gangs" of three men each, and three salters in
the hold... The three men in each gang were called the "throater," "gutter,"
and "splitter." We had a large hogshead-tub for each gang which held a
quintal-and-a-half of round fish; and a smaller one, called the splitting-tub;
also a splitting-table for the use of the splitter. First, the throater and gutter
filled the large tub with fish, using two-tine pitchforks. The throater grabbed
a fish by the nose with his left hand holding it belly up with the neck across
the edge of the tub. With a sharp pointed knife, called a "throating-knife," in
his right hand, he drew it across the throat, cutting down on each side of the
head; then ripped it down the belly, and with a quick motion of both hands
broke the head off and threw it overboard. The gutter grabbed the fish by the
nape, placed it on the splitting table, removed the liver, dropped it into a
basket, then pulled out the viscera, and threw it overboard, pushing the fish
across to the splitter. The splitter took hold of the nape with his left hand
holding the fish against a cleat on the table, then, with the splitting-knife in
his right hand, starting at the neck, drawing it along near the backbone to the
tail, he laid the fish open, and cutting under the backbone near the vent, he
seized it with his left hand, still cutting with the knife, and with a quick
motion of both hands he removed the sound-bone; this he threw overboard,
and let the fish drop into the splitting tub (Pierce 1989:52-53).
Pierce goes on to describe the soaking and salting process:
When the split-fish were soaked clean in the tub which had been
partly filled with salt-water, they were pitched into the hold. The salters
placed the fish in "kenches," back down, flat open, napes and tails alternating
and then covered them with a scoop full of salt (Pierce 1989:53).
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A similar description of the process has been articulated by Klippel and Falk
(2002) quoting Goode and Collins (1887) and in McFarland (1911). Goode
and Collins (1887) also illustrate the activity (Figure 10.1 and 10.2) of
processing and salting cod.
High quality, "merchantable" cod that was split and cured properly
was sent to European Catholic countries- France, Spain, and Italy, with a
small portion going to England (Duncan 1992: 177; Vickers 1994:99). A
second grade of fish went to the Azores, Canary Islands, and South American
colonies. The lowest grade cod, that which was broken, small, oversalted,
had gotten wet, or otherwise damaged was termed "refuse cod" and shipped
to the Caribbean as food for slaves (Duncan 1992: 177; McFarland 1911 :97;
Vickers 1994:99). McFarland discusses several "grades" of cod based on
length after salting. Large cod are those over 22 inches in length, medium or
small cod are 16 to 22 inches in length, and snappers, which are below 16
inches (McFarland 1911 :304).
Once onshore, the cod were washed and salted again after grading.
The process of drying the fish occurred next with the amount of time, from
less than one day to ten days, dependent on the market the fish were being
sent (Ackerman 1941: 161; McFarland 1911:304-305). The fish were then
placed in boxes and readied for shipment.
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Figure I 0. 1 : Processing cod on board ship (image from National Oceanic and Atmospheric Administration National
Marine Fisheries Service, Historic NMFS Collection, located at
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Figure 1 0.2: Processing cod on land (image from National Oceanic and Atmospheric Administration National Marine
Fisheries Service, Historic NMFS Collection, located at http://www.photolib.noaa.gov/historic/nmfs/index.html)

McFarland states that in 1748, 32,000 quintals of dried cod were
shipped to Europe and 3,070 hogsheads of refuse cod (6 or 7 quintals per
hogshead) were shipped to the Caribbean (1911:97). The rise of sugar
monoculture in the Caribbean and the increased use of slave labor provided
an ideal market for North American refuse cod. 0' Leary states that by the
1830s 90 % of American cod was going to the Caribbean (1996:1 14). The
islands also became alarmingly reliant on the colonies for imported
foodstuffs (Vickers 1994:99).

Mackerel

The processing and curing of mackerel and herring is different than
cod. Mackerel are small and oily, with tender meat that is easily damaged.
These fish can not be dried like the large, firm-fleshed cod. Unlike cod,
mackerel turn rancid because of the oil content of the flesh (Ackerman
1941:160- 1 61; Faulkner 1985).
Mackerel were caught by means of a seine net and were processed
aboard ship. The following description and illustration (Figure 10.3 and
10.4) of the process is provided by Goode and Collins:
Except on the seiners, the mackerel, when caught, are put into barrels,
and the splitting is done upon a board laid across the top of the barrel, rather
than in a splitting tub. One man of each gang splits, the other two gib, or
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Figure I 0.3: Processing mackerel (image from National Oceanic and Atmospheric Administration National Marine
Fisheries Service, Historic NMFS Collection, located at http://www.photolib.noaa.gov/historic/nmfs/index.html)
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Figure 10.4: Splitting and salting mackerel on board ship (image from National Oceanic and Atmospheric
Administration National Marine Fisheries Service, Historic NMFS Collection, located at
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http://www.photolib.noaa.gov/historic/nmfs/index.html)

eviscerate, the fish. The tub of the man who splits, of course, contains the
fish to be split . . . . On the side of the splitting-tray next to the "gibbers' is a
board 6 to 10 inches wide, called a "splitting-board" on which the splitter
places the fish as he cuts them open. He takes them in his left hand (on
which he has a mitten) round the center of the body, head from him, and with
the splitting knife splits them down the center of the back. As fast as he splits
the fish he tosses them into the tray of the "gibbers." The "gibbers" protect
their hands with gloves of mittens. As fast as the "gibbers" remove the
viscera, with a peculiar double motion of the thumb and fingers of the right
hand, they throw the fish into barrels which are partially filled with water;
these are called "wash-barrels.'
An expert can split mackerel nearly as fast in the darkest night as at
any other time. The sense of touch becomes so acute from the long practice
that the fisherman can tell (without seeing it) when he grasps a mackerel
whether its head is in the right direction or not, and also which side should be
laid to the board in order to bring the fishes back in proper position for the
knife. The splitter holds the knife with his fingers, letting the thumb slide
down along the upper side of the fish, thus guiding unerringly the keen and
swift moving blade. Whether the fish be large or small it is invariably split
with the utmost precision, the edge of the knife glancing along on the left side
of the vertebra, and scarcely a hair's breadth from it, while the point goes just
deep enough and no farther (Goode and Collins 1887:287).
The final stages of processing mackerel are described by McFarland:
The final work remains to put the fish loosely in barrels and fill the
barrels with water. There the fish are allowed to remain for ten to twelve
hours in order that the blood may be soaked out (McFarland 1 9 1 1 :298).
When the dressed fish have soaked long enough in the water they are dumped
out and then carefully packed into the barrels, after being thoroughly salted.
Here they remain one or two days to allow them to contract and settle to the
normal size of a pickled mackerel. The barrel is the filled with fish, strong
salt brine poured over them, after which the barrel is headed and stowed
away in the hold (McFarland 1911:299).
The purse-seine became a tool for landing increasingly larger catches after
the 1870s. Prior to this, mackerel were often "messed" (Figure 10.5 and
10.6) to improve their quality (Goode and Collins 1887:247):
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Figure 10.5: Example of a split mackerel

Figure 10.6: Example of a messed mackerel
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During the fifties, sixties, and seventies, when our American fishing
vessels went to Chaleur Bay 'jiggin mack'rel" and their crews fished on
shares, every man had his own private mark on each barrel of his fish. Some
of the more industrious men "messed" their salt mackerel, when they had the
opportunity, for it sold for as much as ten dollars a barrel extra. "Messed
mackerel" were treated as follows: first the heads were cut off, then all the
settled blood around the napes, throat, and backbone was scraped off with a
mackerel knife, and the fish washed very clean and white. Many men in
father's boyhood days "messed" part of their mackerel when "hooking in the
Bay," and his crew often "messed" their mackerel when they had the chance,
while he was skipper in the schooner Archer (Pierce 1934:28-29).
Like cod, mackerel were graded based on size; but unlike cod,
mackerel fat content was also considered. Mackerel had to be at least 13
inches in length to be graded as No. l s. Those fatter mackerel less than 13
inches and lean mackerel over 13 inches were classified as No. 2s, No. 3s, or
less (Klippel and Sichler 2004). Maine Public Law from 1871, (Chapter 40,
Section 7) states that Number 1 mackerel should be free from taint, rust, or
damage and, when split, "not less than 13 inches from the extremity of the
head to the crotch or fork of the tail"; Number 2s differed only in that they
were " . . . not less than eleven inches"; those fish that were of lesser quality
than above fell into either a Number 3 large (not less than 13 inches),
Number 3 (not less than 10 inches), or Number 3 small (all others )
designation (Revised Statutes of the State of Maine 187 1 ).
Mackerel fishing for food was not very important prior to 18 19, with
6,500 barrels taken in New England. This decreased to 5,300 barrels in 1819,
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and exploded to 66,451 barrels taken in 1831 (Duncan 1992:419). Duncan
also reports that some mackerel was exported to the West Indies, but that
plantation workers preferred salt cod (1992: 177).

Herring- Salted, Pickled, and Smoked

The movement for a formalized herring trade was not established
until sometime after 1822 (Earll 1887:459). Most herring activity prior to
this was a side industry to cod fishing. Herring were captured using several
methods, with the most prevalent being gill-nets, seines, and weirs (Earll
1887:428-429). Gill-nets allowed for a substantial catch and were used when
the fish were not close enough to shore for the use of seines (Earll 1887 :462).
Purse seines or haul seines were used extensively after 1865 (Earll
1887:463).
The quality of the fish captured was a factor in determining whether
they were used as bait or sorted and taken to market (Earll 1887:431). The
primary types of herring processed were salted, pickled, and smoked herring.
Salted herring packed aboard ship that were to be taken to market and
not split were called "round herring" and those that were split, with viscera
and gills removed were '�split herring." The process of "sea-packing" was
described by Earll:
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After being taken from the net they are heaped upon the deck and
water is thrown upon them for the purpose of washing off the loose scales
and the blood that has collected. A quantity of salt is then sprinkled over
them and thoroughly mixed among the fish. They are then placed in barrels,
when a little more salt is added, and they are rolled aside, where they are
allowed to settle, and are again filled up with fish. As soon as the fish have
become properly "struck" the barrels are headed up and stowed in the hold
until such time as the vessel shall arrive at the market where they are to be
sold. The fish in this condition are known as "sea-packed" herring, and bring
about two-thirds of the price of herring that are properly packed" (Earll
1887:432-433).
Herring that were to be pickled for storage were either salted in bulk
or in barrels while at sea. The fish were "salted in bulk" on deck by
sprinkling salt on them after removal from the sea. The salt and herring were
stirred with large wooden shovels by the "salters" and eventually moved
down to the hold and either placed in barrels and covered with brine or
moved to the bulkheads (Earll 1887:463 ). This method of salting in bulk was
generally viewed as being crude and produced preserved herring that were of
inferior quality to those herring that were put in pickle fresh. The bulk
herring were often sold to the smokers for further processing into smoked
herring (Earll 1887:465). Those herring that were to be pickled were
immediately removed from the hold or barrels and thoroughly washed,
covered with fresh brine, and repacked in barrels.
The fish captured in the Labrador and Newfoundland regions were
larger and of the highest quality. Herring from this region brought higher

250

prices in the markets. Herring from the Magdalene Islands of the Labrador
region were seen as inferior, smaller, and were often smoked. Earll states
that during the height of the pickled herring trade, those fish from the
Magdalene Islands ofNewfoundland were sold to the poorer classes in the
South or shipped to the West Indies (1887:466).
Herring catches that were primarily used as smoked herring were
often processed differently on board ship. After the fish were on deck, the
fisherman proceeded to scale the fish by "treading them out," where one
shuffles their feet among the herring without lifting the feet off the decks.
The contact of the fish on one another and with the fisherman's legs scaled
the fish. Another method mentioned by Earll for scaling is by means of a
"spudger," or stirring stick that is a foot-long board, about four or five inches
wide, fastened to a handle (1887:477). The process of scaling the herring
began in the 1820s and was done to improve the appearance, as scaled
herring brought 20 to 30 cents more per box than those processed the normal
way (Earll 1887:477).
The fish were then washed and placed in hogsheads and salted. The
process of salting lasted anywhere from 24 to 48 hours depending on the size
of the fish, season of the year, and amount of time since capture (Earll
1887:477-47�). The herring were washed once more after salting prior to the
process of stringing.
251

Stringing or spitting herring for smoking involved three to six
individuals. Earll gives the following description of this process:
In stringing the stick is held in the left hand by the blunt end while the
fish is clasped by the right hand and held with its back away from the
stringer. The left gill cover is then raised by a movement of the thumb and
the pointed stick is inserted and passed through the mouth, the fish being
moved down to its proper position. It requires some time to become an
expert in this work . . . . . Each stick holds from 25 to 35 fish, according to
their size, while a hogshead ( 5 barrels) of herring will make 80 to 90 boxes of
herring when smoked (Earlle 1 887:478).
After stringing the sticks were placed in the smokehouse (Figure 1 0. 7
and Figure 1 0.8) for smoking and the fires were lit and kept burning day and
night with a steady fire. The time needed for smoking was determined by the
size of the smokehouse, the condition and size of the fish, the location of the
fish in the smokehouse, and the weather. Anywhere from two to six weeks or
longer were needed to properly smoke the herring due to these factors (Earll
1 887:479).
After smoking the herring were moved to the packing house. At the
end of the 1 8th and into the early 1 9th century smoked herring were placed in
kegs holding approximately a bushel. With the increase in smoked herring
trade, boxes were used and standard sizes were established by law. Quality
of fish was determined as well based on established regulations (Earll
1 887:480).
Prior to 1 822 laws regarding quality of herring classified them as
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Figure 10.7: Herring placed on sticks and readied for smoking (image from National Oceanic and Atmospheric
Administration National Marine Fisheries Service, Historic NMFS Collection, located at
N
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http://www.photolib.noaa.gov/historic/nmfs/index.html)
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Figure 10.8: New England herring smokehouse (image from National Oceanic and Atmospheric Administration
National Marine Fisheries Service, Historic NMFS Collection, located at
http://www.photolib.noaa.gov/historic/nmfs/index.html)

either "first" or "second" quality. After I 822, with the introduction of scaled
herring, there were three grades: scaled, Number I s, and Number 2s.
According to Earll:
The scaled herring included all of the best fish of medium size that
were well scaled. The number ones were a good quality of fish, of small size,
and such unscaled fish as were in good condition and of good color, while the
number twos were the poor fish of various sizes, including those from the
Magdalen Islands (Earll 1 887:480).
M.H. Perley, quoted in Earll (1 887) regarding size and quality of the smoked
herring from Maine in 1 851, states:
When sufficiently cured, the herrings are packed in boxes of the legal
size in Maine . . . The best quality of smoked herrings are called 'scaled
herrings.' These are the largest and best fish. Those called 'number one' are
herrings not scaled and small fish. A scaled herring must be 7 inches long,
fat, and good. The number one must not be less than 6 inches in length, and
larger but poor fish are also branded of this quality. All other descriptions of
fish are considered refuse (Earll 1 887:480-481 ).
Similar legal descriptions regarding quality of fish based on size are found in
Section 1 0, chapter XI, of the Revised Statues of Maine, passed in 1 87 1 ;
Section 7, chapter CXXIV, of the General Laws ofNew Hampshire, passed
in 1 878; and Section 49, chapter XLIX, of the General Statutes of
Massachusetts from 1859 (Earll 1887:481).
Because fish size dictated quality and box size was standardized
(usually 1 5 to 1 5 ½ inches long, 7 inches wide, and 3 ½ to 4 inches deep) for
the states packing them, the quantity of the various grades of herring per box
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differed. Earll ( 1887:482) provides the following list of herring types and
grades and the number of herring contained in a box:

Small scaled
Medium scaled
Scaled
Medium tucktails
Large tucktails
Lengthwise
Magdalens
Number ones

Count
150
120
80-100
35-40
25
30
30
80- 100

Unfortunately, Earll does not give a description of what a "tucktail" herring
size or quality represents.
The primary market, beyond export, for smoked herring prior to and
during the Civil War was planters of the South feeding the herring to slaves.
As a result of Emancipation, the smoked herring trade fell off sharply. This
was also partially due to consumer dissatisfaction with curing methods and as
a result, the poor quality of fish placed in the market (Earll 1887:482).
Prices for smoked herring in the early 19th century in half-bushel
boxes ( 18 inches long, 9 inches wide, and 7 inches deep) ranged from $ 1.00
to $ 1.25. From 1830 to 1850, scaled herring could be purchased on average
for $ 1. 10, number ones for 80 cents, and number twos for 3 5 to 40 cents per
box (Earll 1887:483). During the Civil War, prices for a standard box of
smoked herring ranged from 30 to 40 cents. After the war, prices for good
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quality herring were quite low at 7 to 8 cents per box. In 1880 the price for a
box of quality herring ranged from 12 to 25 cents, with good scaled herring
averaging 22 cents and lower grades selling at 15 to 16 cents per box (Earll
1887:483, see also O'Leary 1996: 1 10).

ROLE OF NORTH AMERICAN COLONIES AND BRITISH ISLES ON
THE PRESERVED FISH TRADE

Preserved fish were present in the Caribbean for the provisioning of
slaves and planters alike. The route the provisions traveled to the Caribbean
is linked to a larger economic pattern as influenced by war and politics. The
British colonies of North America were major suppliers to the Caribbean
colonies and also to the French, Spanish, Dutch, and Danish islands
(McFarland 191 1: 166; O'Leary 1996: 1 15; Sheridan 1976:618). Fish
resources were also shipped from England, Ireland, and Scotland to the
Caribbean (Smith 1923).
The intertwined role of the fisheries industry of North America, the
British plantation culture of the West Indies, and political unrest provide an
interesting historical vignette. A key part of the plantation monoculture
system in the British West Indies and other islands was to have a provider of
essential foodstuffs (Carrington 1987:823; Sheridan 1976:615). The British
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Islands, as well as others, relied extensively on the North American colonies
to fill this niche. Carrington states that in the 1770s the British relied on the
colonies for nearly one-third of their dried fish imports and virtually all of
their pickled fish (1987:823). While inapplicable to all British plantations,
Carrington posits that most plantations had limited land to produce the
necessary food to provision the plantations. For this reason, the American
colonies were seen as the "bread-basket for the sugar islands" (Carrington
1987:824).
British planters in the Caribbean viewed the American Revolutionary
War and the resulting restricted trade with the colonies as a serious impact to
the sugar industry. As early as 1774, however, Parliament closed the port of
Boston, a major fish exportation location, and in 1775 passed the Prohibitory
Act (Carrington 1987:824; Sheridan 1976:61 8). These acts were likely a
response to the establishment of the Continental Congress in 1774 that
discouraged trade with Great Britain (Sheridan 1976:61 6). The enforcement
of the Prohibitory Act in 1776 essentially terminated all commercial activities
between the American colonies and the British West Indies. Because
Caribbean planters could not obtain provisions, some historians point to the
American Revolutionary War as a major factor in the decline of the West
Indies sugar industry (Carrington 1 987:825).
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For a time after the embargo, British planters were able to get North
American preserved fish from the islands ruled by Holland, Spain, France,
and Denmark (Sheridan 1976:618). The island of Bermuda for example,
while loyal to the crown, was carrying on clandestine trade with other islands
in the Caribbean, namely St. Eustatius and St. Thomas and various French
islands, to get American goods to British plantation owners (Carrington
1987:833; Sheridan 1976:618).
As dwindling supplies became the norm and high priced imports were
coming only from England, Ireland, and Scotland, the crisis of providing
subsistence for laborers plagued the plantation owners (Carrington 1987:826827). In 1776, prices for foodstuffs rose between 35 to over 600 percent.
Food shortages were noted on the islands of Montserrat, Nevis, Barbados,
Antigua, St. Kitts, and Jamaica with smaller islands suffering the most.
Coupled with infrequent shipments from Britain and Ireland, the situation
was grave (Carrington 1987:827; Sheridan 1976:623-624). When shipments
of Scottish herrings or dried fish from England finally arrived in the West
Indies, it was insufficient to adequately meet the demand (Carrington
1987:829-830).
The impact on the North American fisheries was just as significant.
McFarland (1911) states that in 1763, 90 % of the Massachusetts fisheries
trade and 64 % of all the New England fisheries trade, was with the West
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Indies. After the Revolutionary War, no American fish were going to the
British West Indies and this produced two problems for fishermen in New
England: 1) it narrowed the markets for a large part of the fisheries products
and 2) it encouraged Nova Scotia (Canada) and other British possessions to
start provisioning the islands (McFarland 1911: 1 30). This led to a decline in
the United States fisheries during the war and immediately after. Due to the
legal restrictions and continuing conflicts, the British West Indies were
essentially closed to American fisheries products until the 1800s. Problems
also arose with the War of 1812, again closing British ports to American
vessels. However, the markets rebounded quicker after this conflict (Vickers
1994:267,275). It also should be noted that although trade with the British
West Indies was eliminated, the islands belonging to Spain, France, and
others were still open markets for American fish products (Ackerman
1941 :2). The British Crown re-opened West Indies markets to North
American products in 1830, and the movement of preserved fish into this
region resumed (O'Leary 1 996:36).
One "market" that New England fisheries began to cultivate was
selling their products to an increasing United States population including
slave owners in the South (Vickers 1994:276). Population expansion into the
American Midwest and the development of railroads greatly facilitated the
development of new markets (Duncan 1 992:41 3). By the 1840s, the United
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States was using 75 % of the fisheries catch (Duncan 1992:4 13). From the
1840s until the 1860s an increase occurred in the United States domestic
market for preserved fish products (O'Leary 1996: 122). As noted by Klippel
and Sichler (2004) in their examination of preserved mackerel, one should
expect to see preserved fish products in numerous inland contexts of North
America, as well as the Caribbean.

PRESERVED FISH REMAINS AT CINNAMON BAY

Cod, mackerel, and herring remains have been recovered from
archaeological contexts at Cinnamon Bay. While no historical
documentation or records exist concerning the purchase of these products for
the plantation, their presence is significant. Four bones attributable to cod,
six from mackerel, and 76 from herring were identified from ¼-inch and
1/16-inchsized screens. The species and number of bones recovered from
each size screen are listed in Table 10.1. All of the cod and half of the
mackerel bones (n=3) were identified from ¼-inch screens. The remaining
mackerel and all of the herring were from 1/16-inch screens. A case can be
made that the use of finescreen techniques will ensure the recovery of the
very small herring and small mackerel bones (see Klippel and Sichler 2004).
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Table 1 0. 1 : Preserved fish recovered from Cinnamon Bay
Genus and
Species
Gadhus morhua
Cod
Scomber
scombrus
Atlantic
Mackerel

Clupea harengus
Atlantic Herring
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Element and Number

Recovery

¼-inch
scapula (n= I )
¼-inch
posttemporal (n=l)
abdominal vertebra (n=3) ¼-inch (n=2)
1/16-inch (n=l)
¼-inch (n=l)
caudal vertebra (n=2)
1/16-inch (n= l )
1/16-inch
indeterminate vertebra
(n=l)
1/1 6-inch
maxilla (n=l)
=
1/16-inch
cleithrum (n l)
1/16-inch
abdominal vertebra
=
(n 29)
caudal vertebra (n=45)
1/16-inch

Table 1 0.2 and Figure 1 0.9 shows the distribution of preserved fish remains
across the loci at Cinnamon Bay. All structures identified at Cinnamon Bay
contained preserved fish remains, with 66.3 % of the preserved fish identified
in Locus 3 . Additionally, during Occupation Period III ( 1 770- 1 8 1 9), the
presence of preserved fish is highest, represented by 5 1 herring vertebrae, all
the cod elements, and two mackerel vertebrae (Table I 0.3). It should be
noted that cod, mackerel, and herring vertebrae are distinctive from local
Caribbean fishes and are easily identified in archaeological samples (see
Klippel and Falk 2002; Klippel and Sichler 2004).
One cod vertebra and one mackerel vertebra are well preserved and
were used to assess the size of the fish they represent. Using a regression
formula developed by Rojo ( 1 987:2 1 5) for cod, the caudal vertebra came
from a fish with an estimated total length of between 685 and 729 mm (Table
1 0.4). Similarly, the mackerel anterior caudal vertebra came from a fish with
an estimated total length of 396 mm (Klippel and Sichler 2004). The
mackerel total length estimate (396 mm) is from a mackerel over 1 5.5 inches
long, which is well over the lower limit of 1 3 inches for a No. 1 grade
mackerel.
The potential absence of smaller mackerel may due to taphonomic
factors, the fragile nature of mackerel bones, and the fact that finescreen
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Table 10.2: Distribution of preserved fish across Cinnamon Bay loci

Cod
Mackerel
Herring

Locus 1

Locus 2

1
24
26

1
1
2

(n)
1

TOTAL

(n)
0

Locus 3

(n)
3
4
51
58

40
�

D Cod
• Mackerel

30

• Herring
20

Locus 1 (30.2°/o)

Locus 2 (2.3%)

Locus 3 (67.4%)

Figure 10.9: Location of preserved fish at Cinnamon Bay loci
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Table 10.3: Distribution of preserved fish at Cinnamon Bay by occupation
period

Cod (n=4)
Mackerel (n=6)
Herring (n=76)
TOTAL

Period I
(pre 1734)
0
1
3
4

Period II
(1734-1770)
0
0
12
12

Period III
(1770-1819)
4

2
51
S7

Period IV
(post 1819)
0
3
10
13

Table 10.4: Size reconstruction for cod and mackerel remains from
Cinnamon Bay
Bone Measurement

Measurement (mm)

Cod caudal vertebra 1

C1 0V= 9.01
C 1 0H= 9.49
v.ce.gr.l. = 10.21

Estimated Length
(mm)
685.1 (total length)
729.1 (total length)
395.6 (fork length)

Mackerel anterior
caudal vertebra2
l
Measurements and formulae followmg RoJo (1987).
2

Measurements and formulae following Klippel and Sichler (2004).
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recovery techniques were utilized in only four units at Cinnamon Bay. The
cranial and pelvic girdle bones of mackerel are very thin and fragile. The
porous nature of the vertebrae may also be a factor. Four mackerel vertebrae
fragments were identified but were too fragmentary to measure. The
complete abdominal vertebra was not measured because suitable regression
formulae are unavailable for this element. However, the use of finescreen
recovery techniques, in addition to ¼-inch, has ensured that these remains
were recovered.
The value of using 1/1 6-inch recovery methods is further highlighted
in the examples drawn from the faunal samples from plantation contexts from
Jamaica. Both Armstrong (1990) and Higman (1998) devote much effort to
describing the amounts of preserved fish bought and distributed at Drax Hall
and at Montpelier. This indicates these food items were potentially available
to planter and slave alike. However, no preserved fish were identified in the
zooarchaeological assemblages (Armstrong 1990; Higman 1998). It should
be assumed, based on results from Cinnamon Bay and other sites (Sichler and
Klippel 2003), that preserved fish can be identified from ¼-inch screens, and
with some extra effort from 1/1 6-inch recovery methods. As an example,
herring comprise anywhere from 1 to 7 % of the fish identified from 1/1 6inch mesh, but no herring bones came from the ¼-inch mesh in the units from
Cinnamon Bay. Historic archaeologists must realize the potential biasing
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effect that larger ¼-inch mesh screens have on fish faunal assemblages
(Gordon 1993; Payne 1992) and the value of processing at least some
sediments through 1/8-inch or 1/1 6-inch mesh to ensure recovery of the
smallest fish bones. In the case of historic plantation sites in the Caribbean
and the South, the presence of preserved fish in the faunal assemblage adds
an interesting and important aspect to the total dietary picture of plantation
inhabitants that should be accounted for.
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CHAPTER XI
SUMMARY AND CONCLUSIONS
SUMMARY

Cinnamon Bay and the East End represent a growing number of sites
related to the study of the African diaspora in the Caribbean. The faunal
assemblages from these sites provide needed information regarding historic
period foodways in the Lesser Antilles. Standard zooarchaeological methods
were used to analyze the material from each site. A total of 1 1 ,565 bone and
shell fragments was identified at Cinnamon Bay and 6,335 at the East End.
Intra-site comparisons were made between the occupation periods of each
site. Time periods represented for Cinnamon Bay include pre-1 734, 1 7341 770, 1 770- 1 8 1 9, and post- 1 8 1 9. Occupational periods for the East End
include: 1 755-1 8 1 0, 1 8 1 0- 1 870, and 1 870- 1 9 1 7. The comparisons examined
changes in animal class and habitat exploitation through time, butchering
patterns, and taphonomic alteration of bone. Comparisons of animal class
exploitation through time were made between Cinnamon Bay and plantation
sites located in Jamaica from pre- and post-emancipation contexts. The East
End was compared to another free African occupation located near St.
Augustine, Florida.
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An examination of historic zooarchaeological research in the
Caribbean shows that the majority of assemblages analyzed are from the
Greater Antilles. Site types examined include plantations, smaller domestic
households, commercial and domestic dual activity sites, and British military
installations.
The dietary patterns observed on historic sites in the Caribbean
include a high degree of reliance on domestic mammals and to a lesser degree
local fish and shellfish resources. Furthermore, contexts associated with
higher-status individuals have a greater degree of diversity in terms of
species. At Brimstone Hill, the one previously reported site from the Lesser
Antilles, the presence of barreled beef and preserved fish provide an
interesting aspect to the provisioning and subsistence base for the enslaved
Africans. While the number of faunal assemblages reported for the
Caribbean is small, it provides a baseline of data from which to compare
future assemblages.
The settlement of the Danish Virgin Islands- St. Thomas, St. John,
and later the acquisition of St. Croix was primarily economic in nature. The
later settlement of St. John in 1 71 8 was necessitated by declining natural
environments and available land for the continued production of sugar cane
and other crops on St. Thomas. The occupational histories of Cinnamon Bay
reflect the economic importance of sugar cane and other crops that occurred
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throughout the majority of Caribbean islands. The residential and economic
pursuits of the inhabitants of the East End were divergent from those seen at
Cinnamon Bay. East End residents were engaged in provisioning and
maritime pursuits and were essentially the provisioners of the other
plantations on the island. Land ownership in this quarter of the island was
primarily linked to the settlers from the British Virgin Islands, and family
th

ownership ties continued to the 20 century.
Archaeological investigations on the island of St. John have primarily
been mitigative in nature and associated with the Virgin Islands National
Park. Recent anthropologically oriented archaeological excavations at
Cinnamon Bay have focused on four loci associated with the early cotton
production activities. These investigations seek to answer key questions
regarding the interaction between enslaved Africans and European planters
on a small scale cotton estate and a later sugar plantation. Other important
information from this site includes evidence of the 1 733 slave revolt and
settlement evidence prior to formal colonization.
Excavations at the East End focused on three sites investigated at the
household level. The anthropological goals of the excavations focused on
delineating how this society transitioned from an enslaved farming
community to a blended Creole community depended upon for provisioning
the region. These sites have a long occupational history and essentially

27 1

encompass the settlement history of the East End proper. The archaeological
excavations sought to understand the unique household histories of each
family and their occupational lives within the East End and surrounding
island community.
The general trends observed in the occupation periods for Cinnamon
Bay focus on the utilization of fish, both local and non-local taxa. The
utilization of fish peaks in Period III (1770-1819), roughly 60 % of the diet,
and then falls in Period IV (post-1819). While local taxa are the prime fish
exploited throughout all periods, it is evident from Figure 7.3 that the use of
imported fish increases through time until Period IV (post-1819).
Approximately 85 % of the identified preserved fish is from pre
emancipation contexts. Coinciding with the transition to emancipation and
its eventual implementation, the provisioning of enslaved workers with fish
definitely declines in Period IV (post-1819). Only 15 % of the preserved fish
identified are found in this period. The use of marine mollusc declines into
Period III (1770-1819) and then rises again in Period IV (post-1819).
Perhaps marine molluscs served as the source of protein like imported fish in
previous periods. Another plausible explanation is the ease of collecting
molluscs while pursuing other taxa such as local fish. The use of mammals
peaks in Period II (1734-1770), falls in Period III (1770-1819), and rises
again somewhat in Period IV (post-1819).
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Trends observed for the East End assemblage include a decline in fish
through time. Nevertheless, there is a consistent use of reef omnivores and
reef carnivores noted within the overall use pattern. The increase through
time in utilization of mammals and molluscs is evident for the East End
occupation.
The comparison of the Cinnamon Bay and East End faunal
assemblages with other plantation and free African sites provides some
notable differences regarding levels of exploitation of various animal classes.
Among plantation sites, only at Cinnamon Bay is fish the major portion of
the diet in both pre- and post-emancipation occupations. As a percentage of
identified specimens, fish decrease from the pre- to post-emancipation period.
Mammalian fauna, both domestic and communal, and mollusc remains
increase in use from pre- to post-emancipation occupation periods at
Cinnamon Bay. At Drax Hall, Seville, and Montpelier, a notable difference
occurs with mammals being the predominate taxa identified. This is true for
pre-and post-emancipation periods at Drax Hall, where use of mammals
increases through time. The presence of mollusc shell decreases in the post
emancipation period while fish utilization increases at Drax Hall. Fish
utilization at Montpelier and Seville is similar to Drax Hall in the pre
emancipation period with fairly low representation.
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The faunal assemblages at the East End and at Fort Mose are most
unique because of their free African contexts. In these contexts there is a
significant reliance on marine and estuarine taxa. Both the East End and Fort
Mose bone assemblages represent effective exploitation of environments and
taxa. In the social climate of slavery, where one would assume individuals of
color would have limited access to fishing activities and the "freedom"
associated with them, those free individuals of the East End and Fort Mose
maneuvered within the system and provided an abundant resource base for
themselves.
The zooarchaeological data gathered from identifying marine fish
bone inform our interpretations regarding fishing technology and fish
behaviors. Regression formulae were developed from parrotfish linear
skeletal measurements. Measurement of archaeological material from
Cinnamon Bay indicates that fishermen were using trap technology to capture
their prey. Larger specimens suggest that spears were also used.
Plantation owners throughout the Caribbean and the southern United
States relied on salted, smoked, and pickled fish products to feed their
growing labor forces during the 18th and 19th centuries. The identification,
however, of preserved North Atlantic fish in Caribbean historic assemblages
is not widespread.
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CONCLUSIONS

The faunal material recovered from Cinnamon Bay and the East End
provides much needed additions to the body of data concerning foodways in
the historic Caribbean. Several notable points are recognized for each
assemblage:

1) At Cinnamon Bay and the East End, fish are the major vertebrate
fauna identified with the majority of the taxa being reef omnivores.
At Cinnamon Bay, the use of fish decreases through time into the
post-emancipation period.

2) Mollusc remains are also a significant portion of the diet. At
Cinnamon Bay, mollusc use increases in the post-emancipation
period. The use of mollusc remains at the East End is uniform
throughout all occupation periods.

3) There is minimal use of domestic tax.a at Cinnamon Bay and the
East End. At Cinnamon Bay, domestic mammal utilization increases
later in time.
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4) Size reconstructions of archaeologically recovered parrotfish
remains indicate that fish traps were employed. Fish sizes cluster
around 200 to 300mm total length, 60 to 90mm maximum body
depth, and 1 35 to 230 grams whole weight. Trap construction and
shape produce these size distributions because traps limit ingress and
egress of certain size fish.

5) The identification of North Atlantic fish is most notable in the

Cinnamon Bay assemblage. The majority of the preserved fish
are from pre-emancipation period contexts (85 % ). This drops
significantly in the post-emancipation period to 15 % of the preserved
fish identified in the assemblage. This decline results from the
absence of planter provided provisions after emancipation. These
data also support the use of finescreen recovery methods to ensure the
recovery and identification of cod, mackerel, and especially herring
from plantation sites in the Caribbean. It is hoped that the historical
and archaeological significance of identifying these elements in
Caribbean historic assemblages will be recognized as a result of this
research and more zooarchaeologists will attempt to identify these
elements and taxa.
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Comparisons of the faunal assemblages from plantation sites in Jamaica with
the Cinnamon Bay assemblage show additional differences:

1) At Cinnamon Bay, local fish were, by far, a more sought after and
utilized resource than at Drax Hall, Seville, or Montpelier.

2) Conversely, the Jamaican sites exhibited more extensive use of
domestic mammal resources than Cinnamon Bay. Some researchers
interpret this as evidence that Jamaican planters were provisioning
more frequently with fresh or preserved meat.

3) Despite historical records from Drax Hall and Montpelier estates
confirming their presence, preserved North Atlantic fish were not
identified at the sites. There may be several explanations for this.
First, finescreen recovery methods were not used and limited ¼-inch
screening was employed. Second, historically, North American
zooarchaeologists do not frequently undertake identifications of post
cranial elements for freshwater fish. This is also linked to the
assumption that marine fish vertebrae are indistinguishable as well.
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Comparisons of the East End and Fort Mose fauna indicate several
similarities:

1) Both sites show a significant exploitation of marine resources, and
at Fort Mose estuarine resources are also utilized extensively.

2) The East End and Fort Mose utilization of mammals is low.

3) The use of 1/16-inch recovery methods potentially biases the Fort
Mose assemblage toward smaller fish. These recovery methods were
not employed with the East End archaeological materials.

The analysis of the faunal remains from Cinnamon Bay and the East
End contradicts the published view of plantation diets in the Caribbean,
which primarily consisted of domestic meat provided by the plantation owner
and limited use of marine resources (see Bowen and Jarvis 1994; Reitz 1990,
1998; Weinand and Reitz 1994). Most striking is the heavy reliance on
marine resources- both fish and molluscs. The inhabitants of Cinnamon Bay
used fish traps to exploit the abundant reef taxa located just offshore. The
fish caught and the molluscs gathered provided a majority of the diet for
those at the plantation. The provisioning and maritime trade role that the
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East End residents fulfilled is evidenced in the faunal remains. Reef taxa
captured with traps dominate the assemblage.
Regression formulae developed from modem parrotfish comparative
specimens provide an effective means to evaluate the method of capture for
archaeological materials. The development of regression formulae based on
a significant number of elements affords researchers choices in regard to
what formulae are appropriate for their assemblages as indicated by element
presence. It is hoped that these regression formulae may also be useful in
assessing change in species size through time as a result of overfishing or
changes in environmental conditions.
The presence of cod, mackerel, and herring at Cinnamon Bay is also
significant. These data represent a significant addition to understanding and
reconstructing past foodways for enslaved individuals. It is clear that
preserved fish can be identified from ¼-inch screens and especially 1/16-inch
screens. Anywhere from 1 to 7 % of the finescreen fish assemblage, while
only a fraction of the potential total, could be preserved fish. Historic
archaeologists working in the Caribbean, as well as the Southeast and interior
regions of the United States, can expect to find these taxa. These taxa
potentially could be identified from plantation, mining, hotel, military, and
shipping contexts (Klippel and Sichler 2004 ). Archaeologists must realize
the potential biasing effect larger ¼-inch screens have on fish faunal
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assemblages. In the case of historic contexts in the Caribbean, a significant
and interesting portion of the dietary picture will be lost.
The zooarchaeological assemblages from Cinnamon Bay and the East
End represent a significant contribution to the understanding of subsistence in
the Caribbean. Cinnamon Bay is one of the largest assemblages analyzed and
challenges previous generalizations regarding dietary composition and the
planter-provided aspects of slave diet. The East End assemblage represents
the history of subsistence choices from households that were initially part of
an enslaved farming community and later formed a blended Creole
community that was depended upon for provisioning the region.
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APPENDIX I

See attached CD-ROM (Plate I ) for Appendix material. The CD in
the Appendix contains the Cinnamon Bay and East End faunal data and the
parrotfish (Scaridae) size reconstruction data. These data were originally
entered into a Paradox 10 database file; however, Microsoft Excel is a more
widely used program. Therefore, the faunal data and the parrotfish size
reconstruction data were exported from Paradox 10 to a read-only Excel file.
Excel is a component of the Microsoft Office suite of programs. The data
files are located in the root directory and are named: Cinnamon Bay
Fauna.xis, East End Fauna.xis, and Scaridae.xls.
There are three worksheets contained in Cinnamon Bay Fauna.xis.
The first is titled "Cinnamon Bay Bone- Coarse Screen," and contains all of
the Cinnamon Bay ¼-inch faunal remains. The second is "Cinnamon Bay
Bone-Finescreen" and includes all of the Cinnamon Bay 1/16-inch faunal
data. The final worksheet is titled "Cinnamon Bay Shell" and contains all of
the Cinnamon Bay shell data. All of these worksheets are sorted by family
and weight is in grams.
One worksheet is contained in the East End Fauna.xis and it includes
all of the East End faunal data sorted by family and weight is in grams.
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The final file "Scaridae.xls" contains five worksheets. The first, titled
"Scaridae-Modem," contains all of the modem parrotfish data arid element
measurements sorted by genus and species. Weight is given in grams and
total length (TL), standard length (SL), and maximum body depth (MBD) is
given in millimeters. The column heading "CAT" represents the University
of Tennessee's Zooarchaeology Comparative Collection accession number.
Table AI. I lists the codes and the corresponding genera and species. The
second worksheet, "Scaridae-ArchyPremaxilla," contains element
measurements and size estimations for archaeologically recovered
premaxillae and is sorted by occupation period. The third worksheet,
"Scaridae-ArchyPharyngeal," contains element measurements and size
estimations for the upper and lower pharyngeals recovered archaeologically
and is sorted by occupation period. The worksheet "Scaridae-ArchyMaxilla"
contains element measurements and size reconstructions for archaeologically
recovered maxillae and is also sorted by occupation period. The final
worksheet titled "Scaridae-ArchyDentary" contains element measurements
and size reconstructions for archaeologically recovered dentary and is sorted
by occupation period.
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Table AI. I : Scaridae genus and species codes
Code

sec

SCT

scv

SPA
SPC
SPR
SPV

Genus and Species
Scarus croicensis
Scarus taeniopterus
Scarus vetula
Sparisoma aurofrenatum
Sparisoma chrysopterum
Sparisoma rubripinne
Sparisoma viride

Common Name
Striped Parrotfish
Princess Parrotfish
Queen Parrotfish
Redband Parrotfish
Redtail Parrotfish
Redfin Parrotfish
Stoplight Parrotfish
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